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To the Honourabi the Governors and 
Dix ECTroRSs of the Royar Ex- 
CHANGE Ass u RANCE COMPANY, 


8 ENTLEME N 
gel being not only a common, 
but a very juſt Obſervation, 
[oe > that the Alas oy of Dedi. 
cations are Carried. to tog high 
—9 an Extreme of flattering En- 
comiums, — perſuade myſelf you will the 
more readily accept of one in a plain Dreſs 
only, as I am ſenſihle it is no-ways agree 
able to your Honours to be flattered, 
When ſolieited by ſeveral Gentl;men ia 
T own and Country to publiſh the fol- 
lowing Tract, I was not long conſidering 
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iv DEDICATION. 
at whoſe Feet to lay it: The Prefumption 
indeed was. ſo great, that though the 
Thoughts of former Favours in ſome Mea- 
ſure encouraged me, yet it was with Re- 
juctance I preſumed to beg his; and 
your permitting me to ſend. it Abroad un- 
der ſuch Protection, makes it difficult to 
ſay which is greater, the Honour, or the 
Kindneſs you have done me, fince from 
the One I ſhall naturally reap the Benefit 
of the Ot ler. | 

Even Books of common Arithmetis only 
have feldom wanted Patronizers, but Gen- 
tlemen of the firſt Claſs have more eſpeci- 
ally condeſcended to protect and maintain 
the more ſuperior'Parts of Mathematical 
Learning, not only from the Pleaſure and 
gatisfaction thatariſeseven from the very /þe- 
culative Knowledge of them, but by being 
ſo uſeful in exercifing the Faculties, and 
bringing the Mind into a juſt and proper 
Method of reaſoning, were always thought 
worthy the Study of the beſt of Men, are 


eſteemed as pretty Decorations and Accom- 
panyments to other Branches of Learning, 


- ar 


DEDICATION 7T 
and for Want of which, Education is al- 
ways counted Something the leſs-complcts. 
It is ſuperfluous indeed to mention this, 
ſince it is evident your Honours were ſens 
ſible of the Truth of it, from your Rea- 
dineſs to promote a Work wrote by one 
who at beſt profeſſes himſelf but a No- 
vice in the thorough Knowledge of this 
extenſive Study: So that your Love for Arts 
and Sciences is the more conſpicuouſly ſeen, 
and you will appear upon the Liſt with 
thoſe worthy Patriots, whoſe Generofity 
and Benevolence prompt them daily to ſup- 
port and encourage all Sorts of Literature. 
As I am ſenſible your Honours expect 
Nothing from me but Thanks and Duty, 
the firſt I moſt humbly return; and as I 
am conſcious I have hitherto been faithful 
and diligent in your Service, I hope I 
ſhall always endeavour, to the beſt of my 
Abilities, to continue fo, in due Senſe of 
the many Kindneſfles I have recpived n 
vou. 
” That che ſame kind Providence FEY 
commended me to. your Honours Favour, 
Wa continue to each Member the Bleſſing 
A A3 1 
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2 eee that of Proſperity to the 
npany in general, is, without Doubt, 


8; the hearty Deli Oey u of none 
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Kind READER, 


that ariſe from the Knowledge of com- 


which requires a great deal of Time and 

Practice; but Algebra 0 far exceeds, 

| it, that were it not but that ſome ſenſi- 

ble Progreſs muſt be made in the Former, it would 
hardly bear any Compariſon with the Latter. 

It may indeed be thought a needleſs and no leſs vain 

Attempt to offer any Thing of this Sort to the Public, that 


has already been treated of by ſo many eminent Authors, 


as if more could be ſaid upon the Matter than has al- 
ready been done. But it is to be conſidered that the fol- 
lowing Work is deſigned only as a Preparative to 
the right under/tanding of other Authors; ſo that perhaps, 
upon due Conſideration, the Undertaking may be fourd 
ta be neither impertinent nor improper : For the Dueſiion 
15 nit, Are there not Books enough extant? but, 
Whether the Generality of them are fit for Learners, 
lo that they can be able in a ſhort Time to ſolve 


Queltions 


ANY and great are the Advantages 
Y mon Arithmetic only, to be Maſter of 


4 


xvii PRE FAC E. 
Queſtions themſelves without a Maſter? This 7 
think is the grand Point to be conſidered. 1 
I do not mean in the leaft to leſſen thoſe Authors, © 
whoſe Warks I would be ght to haue the highe 
gard; but from the little P : that mo} make 22 
undertake to learn Algebra barely by Book, one would 
conclude (and that wit 2 the leaſt Detrafim) that the 
Rules, Inſtructions, and 3 ere nat fo plainiy 
. to the Capacities of Learners as could he tuiſb d. 
. many are very ambitious to purchaſe for their 
i Book ſome great and noted Author, (and indeed 
2225 muſt be conſulted, if we would become 77 of 
7 


any Art or Science ;) but it is a commen Miſtake to 
think they are beſt, and moſt to be depended upon inthe 
Rudiments or fundamental Principles of fuch Arts br 


"Sciences. It is evident there is Somethi * in Fey 


than barely aſſerting it; for if it were 
be the Reaſon that ſo many inferior Pi Say 1707 
222 


x 2 Times leſs Knowledge in the Art or Send it 


e xvrote, and do ftill continue to torite Volumes, for 
the better underflanding and explaining their Works 1 
1f indeed there was no Occaſion for this, then have 


they ſpent their Time in vain, and their Labours to no 


Purpoſe : But certainly they have not done ſo; it ts 
what cuas wanting, and terefore a very neceſſary Un- 
dertaking ; becauſe by thus doing the Unlearned have, 
and ſtill may, become. acquainted with ſuch Mathematical 
Books, which otherwiſe they. never would underſtand, 
bit hot having a Tutor aſways at their Elbow ; and then 
indeed Pardie's Geometry may be underfload as well as 
Leadbetter's Mathematical Companion, or Boad's 
Artium Principia: And Wolfius and De Billy as well 
as Cocker ar Hammond, but not without this or ſome 
* lite Advantages. Beſß des, , 
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PREFACE , xix 


It has long fince been allow'd, that it is none of the | 
eafieft Things for Men of pro Learning to write 
within the ordinary Compaſs of common Capacities : Their 
Knowledge will very rarely ſuffer them to floop 10 the 
DIE rftanding or Conception of ſuch: So that what 

— of Love and Wiſdom together, ny” in 
iſe. he applied ta the Caſe before use : 


6 pd 6 Proverb holds that to be wiſe and love, 
AIs hardly granted to the Gods above.. 


For indeed, to Men of fuch extraordinary Parts _ 
Abilities, every Thing of this Sort is fo — 
whatever they propoſe, be it either PN 
they can en it fo many different Wa 555 . 1 from 
hence they conclude it is very eaſy to be ande float 
ethers; on which Account they are in general not only ſo 
ſublime, but .withal ſo conciſe, that it 1s well — 5 
that not vnly of their eafie/t Problems (as they are 
pleaſed to call them) but even their Demonſtrations, 
require @ further Demonſtration and more eaſy Expla- 
nation, before moſt Learners can ef themſelves form a 
clear and diſtinct Idea of the Nature of the Propeſition; 
at leaſt it would coft them many a wear I 
ſometimes Days and Months, to — 2 whole Ope- 
ration, though they apply ever ſo cloſely. and dun y; 
and all this for Want of a fro Words applied in a 
free, natural, and eaſy Manner. Indeed, when tor 
confider theſe Thin g, we can but ſay it ts Pity a aflrgent 
Reader ſhould ſpend his Time to jo little Purpoſe. 

4s Algebra :s noted for its Excelleney, fo it ts for its 
Nifficulty, and therefore ſeveral eminent Authors have 
been 25 to call it a dark and dry Study; the Mean- 
2 prehend to be this, becauſe the Learner goes on a 

me through a Series of Rules and —_— 

which, 
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. which, though he be ever ſo perfect i in, yet ſtes no Reaſon 
for what he has done, nor receives any Reliſh or Satif- 
Faction till he comes to put them in Practice in the ſolv- 
ing of a few Jt eſtions ; and even then, if the Author 
des not give a Reaſon for almoſt every Step of the Ope- 
ration, the young Tyro will not ſo ſoon dee the 
Work as be may imagine, but is often at a Loſs, and 
ſometimes total! Habe, 
*Now if the young Algebraiſt may poſſ bly by ſome 
Authors Ra thus * and for Want of better Aſ- 
ance can go no fi K ral can be thought of ſuch 
gots as have not ſufficient Inſtructions ns for th the i 
Rudiments only : And that there are ſi 
known to too many, as will appear from the Wards of 2 
Author himſelf *. — I have always been of Opinion, 
2 he, that Al ben ſhould nat be entangled with @ 
« great Number of FPrecepts ; the Science is dark enough, 
« without adding to it new Obſcurity by the. * 
<< of different Operations, &c.” — Had he ſaid con- 
fuſed Operations indeed it had been to the Purpoſe ; but 
what he means by calling different Operations a Con- 
Fuſion, I know not: For Reaſon (I think) tells us, that 
a Variety of Examples plainly demonſtrated, is the meſt 
ready Way to remove Obſcurity, as it is the only Means to 
prevent aLearner*s being entangled; becauſe without E xam- 
ples he would have but imperfett Ideas, and conſequently 
could never underſtand the practical Part of any Art or 
Serence : It is therefore not only difingenuous to own a 
Thing to be hard, and not withal to give ſufficient Rules 
and E aamples to render it eaſy when in our Powcr ; 


i f mo Sign kanne to ment ion the Author's Name, Tl ; by 
Ls bim by them may ſee the ſame Wards ; and 1 make no Doubt 
101 a be has kept up to them throug bout bis Miri. 


but 


- 


they 
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but it is as abſurd to think it ſhould. ever be righth 


under od without theje.. 
e 15 no great Arithmetician an net allow the 


Doctrine of Fractions, and the Extraction of. Roots 
to be — ng more difficedt than the lower com- 
mon Arithmetic ; for which Reaſon the Directions are 
fo many the more, and fo much the fuller : If then to 


 wnder/tand theſe only, ſuch a Number of Caſes — 


amples are neceſſarily required, is it reaſonable to 
Algebra is to be learnt — or by few only? 2 
ſurely; for look but into the Works of the unparallell'd 
Saunderſon, you will there find Precept upon Precept, 


and Example upon Example ; and were it ſo that two 


Volumes in Quarto could be purchaſed by every Lover of 
this. Science, they would (in all Probability) "make more 
Algebraiſts than all the Books extant, would for fome 


Lars put a Stop. to any further Pretences, and may bs 
ard to eee Srl een he 
But this cannot be done. | 


may be done by one in a Thouſand is not eaffly 
accounted for, Heaven has favoured ſome with a fur 
prizing quick Apprebenſian, a penetrating 7udgment, and 
tenacious Memory ; and if to theſe we _ 3 — 
of Time, together with the Delight JR — 7 2 
a one may ly take in any Branch of Learning, 
228 T jay, cannot fail make Ji 


improvements from the moft ſublime Authors, aud the 


Algorithm Ke the firſt Principles, and Algoriſm the pag < vil 
Parr, or kawing 8570 te put the Algorithm in Practice. 
moſt 


xi PREFACE: 


oſt | intricate Demon/trations : But can we expert th | 
find this at every Door? Very few have two of all theſe * 
Advantages, and therefore that which is but A, B, C to 
the. one, is as Greek to the other. 
From a due Conſideration of theſe Things, it it "a to 
perceive that a Book wrote in a plain and familiar 
ner, and with a moderate Price, has been long wiſhed 
fer and expected; the Want of which (as ſeveral School- 
| maſters, and others my Acquaintance, have often ſaid) 
bas been a very great Diſcouragement to Learners in 
their intended Deſign and Purſuit of Algebra. 
The moft rational Method to make any one Maſter of 
any Art or Science, is certainly to introduce it to him in 
à natural Order, and to teach him at firſt only fo much 
-of it as ts moſt neceſſary and conſiſtent with the Founda- 
tion; and when he under /tands the Fundamentals, he will 
ſeon be able to conquer the more difficult Parts, and may 
Purſue the Study in a more learned Manner, if his Fancy, 
dnclination, or Profeſſion, ſhall incline him 4 do. 
Such then is the Deſign of the following Sheets, to give 
the Learner a. true Netion of Simple Equations only ; 
and to make it as uſeful to. him as I poſſibly could, I 
have added that Part which treats of Vulgar Fractions, 
left he ſhould not be acquainted with ſo neceſſary a Step: 
And though T have laid down every Thing in the firſt J 
four Algebraic Rules as plain as 1 am able, fill, 
that the young Practitioner may not be at a Loſs in | f 
working the Problems, I have there recalled him back to 4 
his former Work, have given him the Reaſon gradatim 
(Step by Step) throughout the whole Operation, that he 
may the more readily underſtand the Nature of what he 
has been doing. 


[ expet 


J expert ſome critical Adepts may ſay, there was no 
Occaſion to be fo very particular; but let them be told 
once more, it is deſigned only for Learners, (though they. 
themſelves, perhaps, may find ſome Things in it not al- 
together unworthy their Notice ;) and I perſuade myſelf, 
upon this Conſideration, I have not dwelt too long upon . 
any one Thing that requires a clear Demonſtration, if 
it were only for. this Reaſon, that conſidering the many. 
= Rules and Examples the Learner has got to go through 
= before he can put them in Practice, and the Difficulty 
= of putting them in Practice to his own Satisfaction, an 
= Author may be, and ofien it, too ſhort for moſt, but 
be never can be tos plain for am; and I think the prac- 
= tical Part of Algebra has already been ſufficiently prov d 
to be inconſiſtent with tos much Sublimity and Canciſe- 
neſs. Again, Up | 

Does not Reaſon itſelf tell us, that Arts and Sciences 
are not like Hiſtory. A few Wards in the different 
Circumſtances and Parts of the Narration gives us a 
general Idea of the Whole: But here it is quite other- 
wiſe ; the Reader muſt have Words as it were. conti- 
nually multiplied, to underfland truly what is before 
him; ſo that that which may be called a needleſs Tau- 
tology in the one, is Nothing more than a proper and 
—_— Repetition er Addition to the other. 
hope, therefore, thoſe more ſeilled in this Science 
will excuſe my being a little prolix, if I tell tbem - 
have done it in Sy mpathy to the young Practitioner, 
fince I know the dear Purchaſe of ſtudying Algebra 
from conciſe and obſcure Books by woful Experience 
It is true, I have attempted the Work in Dialogues, 
which render it more prolix than it would have been 


withaut them ; but as 1 had never ſeen any Thing of 
7 this 


4 


this Sort torote in that Manner, I did it partly to avoia 


the Charge of Plagiariſm; and it is the general Opi- 
num, that this Way of writing corrveys the Senſe of the 


Matter ſooner to the Ideas, as it unbends the Mind at 


. - Interedls, not by turning it aſide from the Subject itſelf, 


but injenfibly ſteals upen the Fancy, and renders the 
Study in a great Meuſure a Diverſion rather than a 
dry burthenſame Taſk. But a benevolent Critic knows, 


. Whoever thinks z faultleſs Piece to ſee 
*% Thinks what ne'er was, nor is, or Cer ſhall be.” 


And a candid Judge, when he conſiders the Scope 
of the Science, and Deſign of the Author, will grant, 


That if the Wa be juſt, the Conduct true, 
Some Praiſe, in Sight of trivial Faults, is due. 


Let therefore the ingenuous Reader confider, that 


every Day has its Shades, and that my chief End is | 


to ferve him, and to ſave him Trouble in the Purſuit © 


of this excellent Study, and then be will, for the very 
Defign's Sake, forgive theſe Errors which the Preſs, 
Want of Time, or Ability, may poſſibly have oc- 
caſioned, | 4 


| London, April i XS" Yours, io. | 


28, 1750. 
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E whoſe Names are here under- © £ 
written, baving each of us peruſed | 
2 e Sheets, 4 allow the Dialogues © 

Demonſtrations to be very natural, and 
cafih adapted; and therefore beg Leave to 
recommend the Work, as one of the Ae 
and beſt ſuited to the Capacities of young | 
— extant, 
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matics, 

Jonx REyToN, Superviſor, | 

ABRAHAM DE Like, Teacher of the Mathe- 
matics, 

JonnQuanrT, Writing-Maſter and Accomptant, 

GEORGE COLEs, Land-Surveyor, 

RICHARD RICHARDSON, 

ERASMUS TURNER, 

ZACHARIAH SNAPER, Accomptant. 


—=» wy — 
_ 
' 
1 


7 CHAP. I. 


'H DIALOGUE IL 

* Between PHILOMATHEsS and TYRUNCULUS, | 

= ___ nnen 
= | Tyr. (at Philomathes' $ W 

. * 

Ve. © R A Y is Philomathes within ? 


Serv. Yes, Sir. 

Tyr. Has he Company ? 

— No, Sir: Pleaſe to 
walk into the Parlour, my 
Maſter is quite alone. 
= Tyr. (within) I chooſe rather you would let 
F him know I am here. 5 
4 B Serv, 


4] 


2 INTRODUCTION. 


Serv. ( Philomathes) Sir, here's a Gen- 
tleman deſires to ſpeak with you, if you be at 
Leiſure. | wiv, b 
P)bi. Who is it, 4 28 nn 4 
Serv. I have ſeen the Gentleman before, Sir, but 
J 27 - —_— 
Phi. comes.) | 43 
Dr. Dear Philomathes, I am your humble Servant. 
Phi. Tyrunculus, T am yours, and am heartily 7 
glad to ſee you. Come, Sir, pray walk this Way, 
beg of you. ' C30 of ) 
a} Jr. 32 Sir * N k - 
* . Pleaſe to fit here, Sir, for you ſeem to be 
r "IB 
k "ugh Sir, I thank you; I am a little cold, I con- 
_ els. 4 


Phi. Give me Leave, Tyrunculus, to repeat once 
more, that I am proud to ſee you ; and I hope, after 
the many Promiſes you have made, you are now 
come on purpoſe to ſpend an Hour or two with me. 


Dr. Indeed, Philomathes, I came with that De- 
ſign, if it be convenient; if not, I beg I may wait 
upon you at a more ſuitable Opportunity. 5 
_ © Phi. Indeed, Sir, I ſhall conſent to no ſuch 
Thing; you ſhall not put me off from Time to 
Time with your Apologies; you ſee I am alone 
why then ſhould you think it is inconvenient ? | 


Tyr. Pardon me, Philomathes ; as I ſee your Books ; : 


before you, I thought you might be too buſy at this 
Time. . IS 1 
_ Phi, Piſh,— | 
but that I'm always ready to receive my Friend; 
though I confeſs (when I have not the Pleaſure of FF. 


I am never ſo engaged with them, 


| 


we 


f 
2 ſome Months. 


| Pleven (as they are call'd) upon it; but I own 


tions, I never could underfland;; and to ſay 


4 


 InTxoDverron. 3 
an agreeable Companion) they are pretty Company 


3 bo me of themſelves. 
Dy. That I believe; for come when I will, you 
are always upon the Study. | 


Phi. Indeed I am no cloſe Student, Hrunculur; 


7 *tis true, ſome Things require more Theught and 
2 Conſideration than others, and I believe none more 
than what J have now been reading. 


Br. Pray what is that, if I may be ſo free? 
Phj. No Secrets at all, Tyrunculus; you may look 


of any of the Books and welcome. 
Dr. So, ſo! Algebra !\——— Cocher, Hammond, 
'H 3 ng Kerſey, 1 ard, De Billh, Nolfi, &c. 
Fou have a Variety of Authors upon = Word, 


Phi. The Science requires it, Tyrwunculus, © 1 
HBr. I believe ſo, and a fine Science it is; for my 


Part, I wiſh I underſtood it ; but it is fo hard for a 
* Learner to ſtep into it of himſelf, that I think it Is 


quite tireſome. 

Phi. You ſurprize me, Tjrunculur; ay. you 
talk'd of learning long ago. 

7 1d fo; and" bought 6% er this good 

am 

her! + little the wiſer for all my ſtud ing. i 

Do not ſay you ſtudied; u only 

gave them a careleſs Look or two; band Thing of 


this Nature ſhould be read ſlow, and with the great 
eſt Attention. | 


Dr. I am forry, Philomathes, you think I have 
taken no Pains; many an Hour's Reſt have 1 broke, 
to learn only the firſt four Rules ; and as for Equa- 
"the 
Truth, I have laid the Thoughts of it aſide for 


B 2 Phi, 
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Phi. I beg, Tyrunculas, you would not be angry ; 9 
what made me think fo is, becauſe I 


know molt © 


Learners are apt to run over Things too haftily, ane 


then blame the Author for their not coming at them 4 | 


directly: However, it is plain the Fault is either in 


you ot the Books (if not in both) chat you e | 
made no better Improvement. 9 
. Thr. Jam apt to think the Fault is in them as 9 
much as in me. 4 
Phi. Perhaps ſo ; but what ſignifies barely aſſert Y 
ing it, without giving a Reaſon? 3 
Tyr. Whether I be expert enough to give you a 
ſufficient one, I will not ſay. $ 
Phi. Let me hear you give ſome Reaſon or other, '2 


1 [ 

Jr. then, Philomathes, two of my Authors 
treat only of Algebra itſelf, beginning with Problem 
direCtly ; Ha other indeed + i at Addition, and © 


learnt pretty well; but when I came, to Algebraic 7 


Frere on to the firſt four Algebraic Rules, which I 


ractians, I (not knowing any Thing of Fulgar, and 


he being ſo conciſe) could underſtand very littie of 
them; on which Account, when I came to Equa- 
tions, I was quite at a Loſs ; for I perceive there are 
few. but what have Fractions, and I know very . 
Lilo of them, except juſt to read them. "0 
Phi. Why indeed, Tyrunculus, if you are not ac- | 


quainted with Vulgar Fr ations, it is in vain you 7 
pretend to ſtudy Algebra, for they are the very Bats 


and F — bob of it; however, Algebraic Fractions © 
are done after the fame Manner as /u/zar. 1 

Hir. But you will allow them to * much the 1 
harder of the two, I imagine? 1 


InTRoDVecrron! 5 

- Phi, Yes, yes, I grant it; for when the Learner 
is well acquainted with Vular, he will ſoon under- 
* ftand Algebraic Fractions; beſides, it will ſave him a 
great del of Trouble, for it is impoſſible to reduce 
an Equation, in order to diſcover the Value of the 
unknown Quantity, without py Ayman, one or 
1 both of theſe. 
3 - Tyr. Since you grant this ths Philamathes, I 
A think you muſt own the Fault to be in the Books 
_ * rather than in me? 
P). Tis true, the Books you ſpeak of are not 
i © fit for Learners ; but till, I muſt not indulge you 

ſo muchas to lay all the Fault on them; for, à8 I 
fſaid before, though they may not be immediately 
ſit for Beginners, yet they may be very good Books ; 
for you are to conſider, Tyrunculus, that ſome Au- 
thors ſuppoſe Perſons previouſly to underſtand ſuch 
= and fuch Rules. 
2 You * very right, Philomathes ; but pray 
er never hear any beſides me complain of the 

8 of learning 5 by moſt Authors? 


2 
er 
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of Fh. a great many, and there may be Rea- 
fans for it ; bt. we ſhould always, in ſuch Caſes, 
re paſs our Sentiments with Reaſon, Caution, and Ten- 
ry | derneſs, and not blame Authors on Account of every 
.* ſupine Learner ; for it is evident we can have no 
e better, if we go to the Extent of the Science; tho? 
zu l muſt confeſs thus far, that, upon the Rudiments, 
as the ap aan are a little dark, and too conciſe. 
»s Tre Since you own this, Philomathes, how then 
could you ſo rey blame me, that I have made 
no better Progreſs ? 


Phi. You are not ſo much to bo blamed as I 
9 den for; but ſtill, you are to be blamed in this 
7 B 3 Re- 


— 


6 I's T-Ro.MUCT ION 


Reſpect, that you have not conſulted more Books; 
for he that deſigns to be the Maſter of any Art or 
Science, ſhould certainly provide himſelf with Books 
proper for ſuch an Undertaking; for it often hap- 
pens, that what one Author is deficient in, or treats 
darkly, upon, another ſets forth, in nen and es 
M anner to be underſtood. 

Tyr. A Variety of — cannot be had, you 
ha without Expen 

Phi. You make me 2 to hear you talk of Ex- 
pence; you ae know very well you can afford to pur- 
e any Books you have a lind to. 


Br. That — but I ſpeak. in Pity „e bes 


one: cannot; for by Reaſon of this, many Minds 
lie quite uncultivated, which otherwiſe would mae 
fine Improvements in ſeveral Branches of Learning: 
This was the Caſe of Jyro, when he took in Hand 
to learn this Science, and I made him a Preſent of 
Gacker and Hammond to encourage him. A 
Phi. You did very kindly, and could not have made 
him a, prettier Preſent ; and he will certainly learn, 
for he has a very pretty Turn of Thought for 
Figures. ö 
Tyr. 1 have heard Nevitius ſay the ſame, (for 
they 2 ack practiſe together) but yet he ſays, that he 
never —— rightly underſtand in what Manner 


Cocker reduces th of his Equations; for wy 5 | | 


Part, I wonder at his Patience. 1 
_ Phz. Delight, Tyrunculus, Delight carries us thro? * 
many Difficulties: But pray, do you remember an 
— Queſtion or Equation that he ſeems 
much puzzled about? 


e. That I do not; but I heard him wiſh he had 
the Happineſs of being acquainted. with you, 4 4 
3 | ; q wo 


Id TRODU OT TON. 7 


YG proud have ask'd you how to redupe a certain Equa- 
1 tion or two, which puzzles him pretty much, but 
chat he feared you would take it amiſs. 
Phi. Not I, in the leaft 3 you know, Tyruneulus, 
tam of no ſuch ſelfiſh Temper; I hate it of all 
# Y Thing 3 it would be Ingratitude not to communi- 
Cate that freely, which I received ſo: Baſe and for- 
did Spirits will indeed deny their Aſſfiſtance, that 
| 1 | they may have the Pleafure of laughing ar the Tgno- 
rance of thoſe that they ought to have inſtructed. 
Bar. It is very true, 'Philomathes,  Philutus 
is of this unhappy Diſpoſition ; I heard Novitius 
© fay, a little while ago, he , ask*'d him 4 * ſingle 
Queſtion, and he would not reſolve it, gave 
bim very little to anſwer, and ſeem'd, he ſaid, to 
be affronted; and yet you know they are int | 
* mately acquainted, and he always . -the 
2 greateſt Regard for Novitius in other ther ReſpeRt, 
= Phs. It is very ſurprizing ! The various Termipers 
ol Men are not eaſily to be accounted for you know, 
* Tyrunculus + To be ſure, that Man can be of no 
Service to any Society, that is not ready and willing 
2: to affiſt every Member of it, and eſpecially when he 
is entreated. Lucretiut was wont to fay, That he 
would ſeek all Opportunities to communicate 
F whatever he thou be might be ſerviceable to any 
_ © Man and that, i Wiſdom and Knowledge were 
31 given to him Wich that Reſerve, that he might 
. not impart it to others, he faid he would much 
& chooſe to be without them.” 
” - Tyr————( ſmile.) 
Phi. What do you ſmile at, Tyrunculus ? 
Dr. Nothing, Sir— I was only going to 
1 fay . wiſh Lucretius liv'd near me. 1 


Dre 


eee 3 


- 
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Phi. That is not amiſs, Tyrunculus, J confeſs: F 


However, I am as ready to ſerve you as he would 
be; and to ſhew you I am, if you approve of it, 
and have a Mind to have a little Tou ch at Agebra, 
I will give you the beſt Inſtructions I am capable of, 


—_ 


it is het If you light this Offer, you may, perhaps, 
* blame yourſelf. ———Come, what ſay 
ou 
E Tyr. Dear Philomathes, I am ſtill more obli £4 
2 and as I am bound in Duty to accept of y 
indneſs with Thanks, give me Leave to — = 
will uſe my beſt Endeavours not to fruſtrate your 
kind — col 3 but indeed it is giving you too 
much Trouble. 

Phi. Do not mention it : 'You are welcome, as 
I faid before; but pray when will you begin, for 
the ſooner the better, if you take my Advice? 

Tyr. That muſt be as you pleaſe, Sir. 2 

Phi. It never can be more convenient than now, 
as we are alone, and free from any . 

Tyr. With all my * Sir. 

Phi. Well then, Tyrunculus, I would have you 
obſerve the Method 1 take for your Inſtruction: 
I ſhall firſt begin with you at 2 5 Fractiont, (as 
you have, you ſay, very little Notion of them) and 
mall treat more of them than is required in the Age- 
braic Part, that you may ſee their Uſe in other Re- 
ſpects: Then I ſhall proceed to Algebraic Fractians, 
the Rule of Proportion, and Equations ; wherein I 
ſhall give 8 ſeveral Examples very rarely to be met 


with, 


4 
. 

oy | 
” * 
'Y 
be | 
4 


upon — ou will apply diligently ; for were I "2 

would tot I ſhould repent my Folly even 
you; much more in the undertaking itſelf. *: 
You remember the old Proverb, Strike the Iron while 


INTRO DUCT Ie. 9 


with, or ſo eaſily demonſtrated : After theſe, I ſhal 

make ſome neceſſary Obſervations, and proceed di- 
rectly to Algebraic Problems; and ſhall work them ſo 
9 gradually, that you cannot miſs (if you take any 


ains at all} to underſtaad every Operation. But 


zs ſeveral Things will, no Doubt, happen, that you 
may not immediately, upon firſt reading, have a 
true Notion of, pray do ſo much Juſtice to your- 
22 ſelf, as to aſk the Meaning of every Thing you are 
at a Loſs for, and do not content ourſelf 
away half taught. For my Part, I ſhall be careful 
do avoid any Thing that I think may give. Oocaſion 
to ſtop you in the Undertaking : Be you as diligent 


to 80 


to obſerve the Rules and Examples, and you will 


' ſoon be Maſter of that which I ſhall hereafter inſtruct 


you in; and then, Tyrunculus, Goeker and Hammond 


At will at once appear both beautiful and eaſy to you; 


' b or Saunderfor and Mer ey, if you think ht to par- 


chaſe them, (the former of which I more particu- 
larly recommend :) But if you have not the Happi- 
neſs to meet with either of theſe, you are here qua- 


: | lified for Ward, and have a good Foundation to pe- 


ruſe more conciſe Authors, ſuch as De Billy, Gefti- 
nus, Malus, &c. &c. | 


* ky * \ 
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On NeTATION and REDUCTION of VULGAR 
11 FRAcTIONs. | 


Tr. M7 HAT do you mean by. Notation of 
*. W Fractions? 7 a6 £9. <4. 
Phi. Notation ſhews you how to write down and 
expreſs any Fraction. a Ot CT 
Dr. What is a Vulgar Fraction ? | 1 
- Phi, A Fraction ſigniſies a broken Number, or, 
in other Words, when Unity, or the Number 1, is 
divided into any Number of Parts, thoſe Parts are 
a Frattunal Part of the Integer itſelf, and is called a 

. 77 How am I to know a Vulgar Fraction? 
̃ bi. Whenever you ſee any Figure or Figures, 
with other Figure or Figures underneath, and a 
Daſh between them, (thus, 3 2) they are Vulgar 
Fractions of ſome Denomination or other. 
Tyr. What ! Are there different Sorts then ? 
Phi. Yes, three atleaſt. * 
Tyr. Tell me their different Names, if you pleaſe ? 
Phi. Firſt then, there are Simple, Single, or Pro- 
pe Fraiions, (for you muſt note they are frequently 
called by either of theſe Names ;) 2dly, Improper ; 
and, 3dly, Compound Frattvons, je 
| | 5r. 


* 


Nor AT IO, Ge. 11 


Tyr. How are theſe ſeparately known, or ex- 
press d: in Figures? 

Phi. Thus; 97 0 Fl a 755 +12, Ce. are all Simple 
Fractions; they are called becauſe each of the 
Numerators are leſs Pug the Denominators belong- 
ing to them. 

Tyr. What do you mean by Numerator and De- 
nominator ? 

Phi. The Numerator always ſtand a- top of. the 

Daſh, and the Denominator underneath : Thus, in 

the foregoing Simple Fractians, 2, 5, 9, and 412, 

are Numerators; and 3, 8, 145 and 776 are their 
e Denominators. 7 

Dr: ry well : What is an, Ho Fraftion? 


25 Fractions, contrary to Simple. ones, 
havd Phe Inge Fu larger than the Denomina- 


tors: Thus, 3, *3, , and 735, &c. are Improper 
2 I 
3 What do you mean by Compound Fra#tions ? 
hi. Compound 1 are Fraftions of Frac- 
tions — coupled, or joined t 
the Word of : Thus, 4 of 4, or 4 of A of 35 „e. 
are all Compound Frattions : Do you Pros, it ? 

Dr. Ves, ſurely : But how are theſe different 
Fraftions read, or verbal expreſs'd ? 

Phi. Fhus, 4 and 4+, is two Thirds and fourteen 
Tweaty-ninths ; alſo g is 14 Fifths, and 4 of 5 of 
Tt, 3 Fourths of 5 Sixths of 7 Elevenths, Ge. 
| Ts The 3 Fourths of the 5 Sixths of the 7 Ele- 
venths: But of what ? | 

Phi. Why, the I of the 5 of the x4 Parts of an 
Integer, or whole Number. 

Jr. I aſk Pardon: But this muſt be very hard 
to tell that, 
Ph, 


one Simple Frattim when redue d, as you will ſee 


12 Nor AT ION, Ge. 


Phi. You are not to concern yourſelf about this 
at 1 ; you will find it eaſy enpugh by-and- by. 
— — Are there no more Fractions ! 
hi. 


Properly ſpeaking there are not ; but there 


is what we — a Mrixt Number. 

Tyr. What is that pray ? | 
- Pfl. A M. Number eonfiſts of two ** the 
nirſt Part a whole Number, and the other a Fraction: 
Thus, 4 3, and 24% 2, are Miæt Numbers that is, 

and 3; of 4, Se. 
Jr. Junderſtand it very well: What i is the next 
wg you propoſe ® - 

Nothing more concerning the” Names of 

Fradtions : | wall now give you three or four Ob- 
ues wile you will do well to remember. 


Os ER v. 1. 


Ihe Value of every Simple Fraftion is leſs than 
Unity or an Integer, by ſo many Times as the Nu- 
merator is contained, in the Denominator; 3 as you 
will Tee demonſtrated, (Caſe 9) in Reduction So 
alſo is the Value of all —.— Hactions, if they 
be compounded of Sinple ones; for they are all but 


ok hg in es, 


: 


Os ERV. 2. 
Contrary to theſe, the Value of any Ae 


Ba is more than an Integer, or as many whole 
Integers as the Denominator is contained Times in 


the Numerator; (See Caſe g in Reduction.) 


OB$SERY, 


P 


—_— 


5 e 5 
* » =_ 


No rATION, &c. 3 


Oss ER v. 3. 


When the Numerator and Denominator are 
alike, this is called by ſome an Improper Fraction, 
but with what Propriety I know not, ſeeing it is 
nothing but Unity itſelf : For # of a C. Sterling is 
I /. and 3 of a Yard 1 Yard; becauſe 4, divided 
by 4, Ec. make one whole Integer. 


OBSERVv:; 4. 


When you would make any whole Number into 
an Improper Fraction, then put Unity underneath it. 
Thus 4 will be 2, and 126 will be 7, Sc. Pray 
remember this. 


Tyr. I underſtand you quite well; but pray how 
is the Value of a Fra&ion diſcovered, in Order to 
know what Relation it bears to an Integer ? * 

Phi. Fra#ions are reduced by certain Rules or 
Caſes in Reduction, of which if you be Maſter, you 
will ſoon add, ſubtract, multiply, and divide; but 
not elſe. h 
we Why is Reduction taught before the others 
pra | 

Phi. Becauſe the Fractiuns muſt be firſt reduced 
before you can do the other Rules: Reduction there- 
fore prepares the Fractions as you will ſee by the fol- 
lowing Examples. | 


SS 8 


14 RE DUcTION y 
| SECT. II. 
REDUCTION of VULGAR FRACTIONS. 


Tyr. JAM mightily pleaſed with what you have 

1 ſhewn me concerning the Nature of Vulgar 
Fractions; but I think long to know how to reduce 
them. 

Phi. That you ſhall directly; but are you ſure 
you know what a Simple, Compound, Improper Frac- 
tion, and Mixt Numbers are? for they muſt be 
known: And if you think you do not underſtand 
them quite well, give them another Look ; you can- 
not be too perfect. 8 


Dr. I am poſitive I underſtand what they mean. 


Phi. Very well : Pray hand me that Slate then ; 
I will reduce them in their Order before your Face, 
and you may try at other Examples, which you 
may ſet yourſelf at your Leiſure, 


CASE 1. 


To reduce a Mixt Number to an Improper F raQtion. 
The Rule is, | 


Multiply the whole Number by the Denomina- 
tor of the Fraction belonging to it, and take in the 
Numerator ; then under this Product fet the Deno- 
minator ; ſo is this Improper Fraction equivalent to 
the Mixt Number given. | 


Ex- 
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Vurcar FRACTIONS: 


EXAMPLE 1. 


Reduce 4 J to an Improper Fraction. 


4+ 
5 


22 
— 
5 


ri 2. 


- Reduce 5 1 17 to an Improper Flaction. 


3 TT 
II 


56 
3 
11. 


EXAMPLE 3. 


Reduce 576 14 to an Improper Fraction. 


15 


16  RBDpucTioON of 


Tyr. He that can do common Multiplication may 


do this. ; 
Phi. True ; and he that can do common Divi- 


ſion may do the next, it being only the Reverſe of 
the former Caſe, as you'll ſee by the ſame Example, 


CASE 2. 


To reduce an Improper Fraction to its equivalent, 
whole, or mixt Number. 


Rule is, / 


- Divide the Numerator by the Denominator, and 
if any Thing remains, ſet it over the Denominator, 
for a new Numerator, and it is done. 


EXAMPLE I. 
Reduce ;̃ to its equivalent, whole, or mixt Number, 
„ 
47 Anſ. as above. 


EXAMPLE 2. 
Reduce 554 to its equivalent, whole, er mixt Number, 
- 11) 563 
5177 Ar}. 
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VurGaR FRACTIONS 


EXAMPLE Þ 


Reduce ***3% to its equivalent, whole, er mixt 
Number. 


24) 13838 (576 14 4% 
I20 £ 


— — 


18 
16 | * 
158 
144 


14 


Note, When there is no Remainder in the Divi- 
ſion, then will the whole Number be equivalent, 
or equal to. the given Improper Fraction. As for Ex- 
ample : Suppoſe I would reduce *5 to its Equiva- 
lent, I divide 56 by 7, and the Quotient is 8 ; fo is 
8 equal to 7; fo alſo 1: is equal to 19. This is 
eaſily ſeen by the next Caſe. | | 


CASE 3. 


To reduce any whole Number to an Improper Fraction. 
Rule 15 5 


Multiply the whole Number by any Figure at 
Pleaſure, and under the Product ſet the fame F igure 
you multiply'd by, and you have an Tnproper Frace 
tion equal to the given whole Number, + 


* : 
} WW 

4 . - 
— 4 00 


J 
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EXAMPLE I. 
Reduce 14 to an Improper Fraction. 


I4 6 14 

" 9 I2 

70 126 168 

— An. — An. — An. 
5 * 12 


Here you ſee I multiply the whole Number by 
5, by g, or by 12, or any other Figure, and the In- 
ſ roper Fractions are all equal to each other, and 
are alſo equal to 14. Therefore this is an unlimited 
Queſtion, to which an infinite Number of Anſwers 
may be given, and all right; but if the Queſtion be 
propoſed thus, it will be limited, and can then have 
only one Anſwer. As for Example. 


EXAMPLE 2. 


Reduce 14 to an Improper Fraction, thoſe Deuomi- 
| mater ſhall be 15. 


| Here as I am to have 1 5 for its Denominator, 1 
am oblig'd to multiply by 15, and no other Figure. 


— 


210 
— An. equal to 14, as before, 

15 
CASE 
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VurtGAR FRACTIONS, 19 
CASE 4. | by 


To reduce a Fraction to its loweſt Terms, equal in Value 
to the Fraction given, | 


« Rule is, 


Divide the Numerator and Denominator by any 
Figure that will divide them both without any Re- 
mainder, and continue ſo _ till you can divide 
them no lower; ſo will this laſt Quotient be the 
loweſt Terms equal to the original given Fraction. 


— 0 1 : -« 2 * 3 * * 4 
1 . A % * "4 G , = . 
* iy — LE a S. 


EXAMPLE I. 


Reduce 14+ to its loweſt Terms, 


Divifors 2 3 4 3 
Num. 1447224402 


Anſ. 1 == 3+ 


Denom. 216 | 208'| 36 19 3 
EXAMPLE 2. 


Reduce 518 to its loweſt Term. 


Diviſors 6 8 4 
Num. $576|96|12| 3 


Anſ. = $78 
Denom. 960 | 160 | 20 | 5 


Do you underſtand the Work ? 
Tyr. I underſtand all very well, but the two Lines 


-- after the Anſwers I don't rightly appre- 
end. 5 


Phi, 


* 


20 | REDUCTION of 
Phi. What this Mark (=) do you mean ? 
Co OO f Equal 
EZ . ign o ity, it 
| Hhat — Ffignihes that 5 is equal to 347; and is 
Jnifies. equal to 333. You will frequently ſee 
it uſed by and by. * 
Note, After the ſame Manner are Algebraic Frac- 


tions abbreviated. For ſuppoſe I were to abbreviate 


abb 
or reduce — to its loweſt Terms ; it is only taking 
be 
away ſuch Letters or Quantities as are alike out of 
the Numerator and the Denominator, and the Work 


abb 

is done. Thus in the above Algebraic Fraftion— 
be 

J find þ both in the Numerator and Denominator, 


| ab 
therefore by taking & from beth, I have — in its 
abb h c 
loweſt Terms = —. But this you will ſee more 
be 
of in Caſe 4 of Algebraic Factions. 

Tyr. Is there no other Method of reducing a Frac- 
tian to its loweſt Terms, becauſe it is difficult to find 
Figures that will divide ſome Fractions. 

Phi. *Tis true, for that Figure which will divide 
one, will not perhaps divide the- other, therefore 
there- is a Way to tell what Figure will do it at one 
Operation. 

Tyr. That muſt be mighty pretty, pray let's ſee it? 
P bi. You ſhall, 


CAsE 
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CASE 5. 


other Way to reduce a Fraction to its loweſt Terms 
at one Wark. (Euc. 7, Pr. 1, 2, 3.) 


Divide the Denominator of the Fraion by its 
Numerator, and if any 'Thing remains, divide your 
former Diviſor by it, and if any Thing yet remains, 
divide your laſt Diviſor by that; thus proceed till 
_ have nothing remain, and then ſhall your laſt 

iviſor be a Common-Meaſurer, that will infallibly 
divide both the Numerator and Denominator of the 
given Fraction into its loweſt Terms at one Work. 
ES, Jr. Pray give me an Example, and explain it in 

Nords. 


Tyr. I will. 
EXAMPLE I. 


Reduce 347 to its lmweft Terms by a Common-Meaſurer. 


Firſt, I divide 252 by 147 the Numerator, and 
it goes once, and 105 remains over ; this 105 I make 
now a Diviſor, and the laſt Diviſor (viz. 147) a 
Dividend, and find it contains once 105, and 42 re- 
mains over ; by this 42 I divide the laſt Diviſor 105, 
and find 21 remains; and laſtly, by this 21 I divide 
the laſt Diviſor 42, and find nothing remains over: 
Ss is the laſt Diviſor 21 a Common-Meaſurer,that will 
reduce the given Fraction 447 to its loweſt Terms at 
once; for dividing the Numerator 147 by 21, I have 
7 for a new Numerator ; and dividing 252 by 21, I 
have 12 for a new Denominator ; and thus I find 


T7; 22421 
Ex- 


— 27520 


A 22  '\REDuUCT10N of 
EXAMPLE 2. 


Reduce 4 ta its loweſt Terms by a Common-Meaſurer, 


574) 861 (1 
$74 


Com, Meaſure 287) 574 (2 
7 


% 


Num. 
287) 574 (2 New Num. 
574 


Denom. 
287) a (3 New Denom, 
91 


rg: 
Anſ. Att. 


Vr. I underſtand it well; but pray ſuppoſe a 
Brain cannot be abbreviated by a — 
furer, by its proving an Unit at laſt? 
Phi. Why chen it is in the loweſt Terms already: 
Such a one is 375. | 

Tyr. Very well. Pray are there no more Caſes in 
Reduction ? 

Phi, Yes, here follows, 


CAsE 
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CASE 6. 


To reduce a Compound Fradion to a Simple- one of 
* fame Value. | 


Rule is, 

Multiply all the Numerators one into another for 
a new Numerator ; then multiply all the Denomina- 
tors together for a new Denominator, ſo ſhall this 
new Fraction be equal to the Compound Fraction 
given. | 

Tyr. This is ſo eaſy I think I can do it direQly ; 
pray try me ? 


hi. No Doubt, for it is only common Multipli- 
cation, | 


Y 8 
r WO 
< 


— e r 5 "ea 


EXAMPLE I. 
Reduce 5; of 5 of 5 to a Simple Fraction. 


Tyr. I ſet down all the Numerators thus, 2 
5 


— 


Then I multiply all the Denom. 


3 
b 
18 z3oNewN. 
4 
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New Denom. 72 


— 


Anſ. 32 of 5 of 4. 
Ph, 
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| ; Phi. It is very right, Tyrunculus ; but 
. bn there is a Characder uſed for Multipli- 
cation which will mightily ſhorten the 
Jignifee. Work, and take up fes oom; beſides 
it is frequently uſed in Agebra. This is it (x,) and 
it ſignifies that all the Numbers between which it 
ſtands are to be multiplied together. Thus 4 x 6 x 2 
= 48. Pray remember it. 
Thr. I know your Meaning immediately. Thus 
4 multiplied by 8 is 4 X 8, that is 32. S0 3 X 2 
Xx 5 = 30. Is it ſo or not? 262254 
Phi. You are very right; now I'll try you with 
another Sum. | 
EXAMPLE 2, 


Reduce 5 of 4 of 4 of 4x to a Simple Fraction. 
Br. I multiply all the Numerators together, 
Thus 5.X 4 Xx 3 X 11 = 660 fora new Nu- 
merator. | 
And 7.X 5 X 4 X 12 = 1680 for a new De- 
nomin tor, | 
So is 1858 = 45 of +of 2 of 3 An.. 
Phi It is very well done Tyrunculus, now we will 
proceed to 
CASE 7. 


To reduce Fractions of unequal, 67 different Denomina- 
tors, to Fractions of the ſame Value, having but one 


common Denominator to all the Numerators. 


Rule is, 


Multiply all the Denominators together for a com 
mon Denominator ; then take each Numerator, (be- 
gimming 


VurGAR FRACTIONS. 25 


* 


57 


ginning at the firſt) and multiply it into all the De- 
nominators except its own Denominator ; ſo ſhall 
theſe different Products be new Numerators to the 
common Denominator, equal to that Fraio whoſe 
Numerator you multiplied into the Denominators, 
which placed over the common Denominators, and 


the Work is done, Do you think you could do this 


directly? 


Tyr. No, this is not ſo eaſy as the laſt Caſe. Pray 
give me one Example at large, and then Pll try? 


Nat N. N. 
and C. D. 


Jam. 


Phi. I will. Pray remember 


N. N. ſignify new Numerator, and 


C. D. common Denomiator. 


EXAMPLE 1. 


Reduce 3, J, and 4, to Fractions of the ſame Value, 


having a common Denominator. 


I» 5 7 | 
Firſt 3 then 2 and 3 and 5 
5 5.30 > LETT. 
15 | © - SNP | | 25 
8 8 9 eig 
72 AS 7 44 


CD. 120 N. N. 80 


Br. Tis fo plai 
another Example. 


N. N. 72 N. N. 75 
» for 80 is 1 of 120, Alſo 1 5, 


nly done, that I think 1 can do 
D eng 
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* Phi. Poſſibly you may, as you take good Ob- 
Op OR EW 
775 EXAMPLE 2. 
Reduc 15 ho 2, and 4, to Fractions having a common 
books airs br gr Desstar. = 

Hy. Firſt then, 5 x 6 X 8 x 4 = 960 for a com- 
mon Denominator. Then 4 x 6x 8 x 4 = 768 
N. N. And5 x5 K 8 Xx 4 = 800 N. N. Again, 
7G 54 — 840 N. N. And laſtly, 3x8 x 
G5 = ο⁰ N. N. Theſe new Numerators plac'd 
over the common Denominator, I find the Anſwer 
to be 233 = , e = 35 peo JZ, and Jig = 7. 
Is it right ? | 

Phi. You ſurprize me, to ſee you ſo apt; ſee 
what Care is]! You have no Occaſion for more Ex- 
amples in this Caſe. We will paſs on then to 


C As E 8. 


To reduce Fract ions of one Denonunation to another, 


This conſiſts of two Parts, a/cending or deſcending. 
And firſt of aſcending. | 


When a Fram is given to be brought from a 
leſs to a greater Denomination, then. ſet down the 
Fraction, and make a compound one of it, accord- 
ing to the Denomination it is to be brought into; 
and this compound Frafiom is made by confidering 
how many of the leſs make one of the greater; then 
reduce this compound to-a ſimple Fraction, and you 
will have a Frablion of another Denomination, equal 

in Value to the given Fram. ne 


VurLGAR FRAGTIONS. 27 
Tr. This is a hard Caſe, this is not underſtogd 


by 5 reading. 


Phi. It is harder than ſome of the reſt; but an 
Example or two will make it Plain. I 


EXAMPLE I. 


Reduce 4 of a Penny to the Fraction of 4 C. Sterling. 


Now obſerve, as 12 Pence make a Shilling, and 
20 Shillings a Pound, I make a compound, Fractian 
of 4 thus, | 1 


} of +5 of i ef C. 


Now this reduced to a ſample Fraction, viz. X 1 
Xx 1 =3N.N. and 5 X 12,X. 20 = 1200 N. B. 
801 is 7.53 0 of a C. = of a Penny. 


OR, 


Otherwiſe make a compound Fraftion of it at once; 
that is, 240 Pence make a f. Sterling. Then it will 
be Jof 228 3 this reduced to a /ample rr is 
11d of 4 =+ of a Penny, as above. 


EXAMPLE 2. 


Reduce ; = a Farthing to the Fraction ff a Guns, 


This will be 4 of © of 14 of ++ of a Guinea. 

Now 3X1X 1% 1= N. N and 4 X 4 X 12 
* 21 = 4032 Ny D. So is 955! of a Guinea Sf 
of a Farthing. 


D 2 2. DE- 
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„2. DESCENDING. 


In diſcending you are to conſider, that the Fraction 
is to be brought from a greater to a leſs Denomina- 
tion; therefore, as you multiplied the Denominator 
of the given Fraction by the Parts contained in the 
Integer in Reduction aſcending, ſo now here you muſt 
multiply the Numerator of the given Fradion by the 
fame Parts, and you have the Anſwer. Or, which 
is all the fame, make of it a compornd Fraction as be- 
fore, only invert the Parts contained in the Integer, 
that is, turn them topſy-turvy, and make of it a 
compound Fractien as before, then reduce it to a /imple 
Fraftion, and it is done. 


$2 0011 EXAMPLE I. 


| Reduce 3 of a C. Sterling te the Fraftion of a Pan. 


Here I conſider that a Shilling is x3 of a C. and a 
Penny +4 of a Shilling, therefore I multiply the Nu- 
- merator 4 by 20 and by 12, and the Product is 960, 
-which 1 place over the Denominator thus, 255. So 
is 9®2 of a Penny equal to + of a C. or 16 Shillings. 
Or, by inverting the Parts as above directed, it 
will be + of *2 of t a compound Fraction, which re- 
duced to a ſimple one, uix. 4 X 20 Xx 12 g 960 N. N. 
and5X1x1=5 N. D. To prove this we will 
try Example 2. of Reduction aſcending. - 


— 


Er- 
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Ex AMFHLE 2. 

| : ; S s &©4 | Tir 2 * I 2835 
Reduce 2021 of a Guinea to the Fraction of | a Farthing. 
Here 75754 of T of of +. | | 


Now 3 & 21'X12 Xx 4 3024 N. N. 


. \t5 
: 


And 4032 X I XI N . 
Fraction abbreviated is = 4 of a Farthing. So is 
Z of aFarthing = 3534 of a Guinea, as in Example 
What do you ſay to this Caſe, Tyrunculus ?  - 
Dy. I think I underſtand it pretty well; however, 
I will look it over again, and try at other Examples. 
Phi. Do ſo. Now, Tyrunculus, we are come to the 
moſt uſeful and pleaſant Caſe of all, which is to find 
the true Value of any Fraction. | 
Dy. That I ſhall like I know. 
Phi. Pray obſerve carefully the Rules and Ex- 
amples, and I dare ſay you will work any of them 
directly after me. | 5 


. 4 CEL, 12 : { s 1 l 37.73 ” 


119% & TT , CASE 9. T1113 * 2 

To find theValue of a Eraction in Maney, Meiglbt, or 

u to &+ biin L ach eaſure. outtofh 
© Rule is, F 


Multiply the Numerator by the Parts contain'd in 
the Integer to which it belongs, always obſerving to 
begin with that Part neareſt related to the Integer ; 
then divide by the Denominator, and if any "Thin 

remains, multiply it by the next greateſt Part — 


3 related 


20 12 7 


related to the Integer, and divide again 5 < Deno- 
minator. Thus proceed till you can reduce it no 
longer for Want of Parts in the * and he 
Work 1 is done: f. 
Hr. I muſt beg one 1 at large. 1851 
Phi You ſhall, and you, will need no more to 
deer the Cale. 
E * 
EAN PLE 7 


ler 3 the Vals of 1 F L. Babe? 4 


Firſt, in Order to find the Value of this Frattion, 
1 confider the next neareſt Part related to a and I 
find it to be Shillings. Now becauſe 20 Shillings 
make a . I multiply the Numerator 3 by 20, and 
it is 60, which I divide by the Denominator 32, and 
| have 1 in the Quotient, which is 1 Shilling, and 
28 remains over; this I call 42 of a Shilling. Now 
'as 12 Pence make a Shilling, multiply 28 the Nume- 
rator by 12, and it makes 336, which I divide alſo 
by the Denominator 32, and the Quotient is 10, 
| which 1 is IO Pence, and 16 remains over; this J call 
Z of a Penny; then as 4 Farthings make a Penny, 
7 watt ly 44 Numerator 16 by 4, and it is 64, 
which i divide again by the Denominator 32, and 
the Quotient is 2 F arthings. So that I find x4 of a 
+ to be 15. 10 d. 2. See the Wark, 
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Ii 
5 
5 
] 
A 
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wy : 


32) 64 (2 grs. 
64 


— 
888 
* 


Auſ. 15. 10d. 7, 


| - = | 6 AF 
\'REDvcrTion of 
What is the ++ of a Madre? 


—4 
27 
25) 108 (45. 
e Ibo 
— 
12 
— nf. 45. 3d. 1 5% 
25) 96 (34. 
75 


& * 
n, 
25) 84 (397% 
3 
9 


Queſtions to be tried. 


: What's the Va- | 
7 12 of an Out. J Al. 1 gr. 9 15 5 oz. 5 dus. 12 
111 of a Ter [ Anj. 146 d. 5h. 31 m. 36 ,. A7 


OF To find the Value another Way. 


., Suppoſe I wanted to know the 11 of a C. or 
the 74 of a Moidore, 


2X This 
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This is done only by abbreviating.the Numerator, 
and bringing it down. to Unity; then will the Frac- 
tion be xx of a ,. then multiply the Value by the 
Numerator, an you have its true Value. 


Fir/t, What is the 22 of a a C. Sterling? 


I abbreviate the Numerator to Unity or 1, and 
conſidering what ++x of a (. is, I find it to be 1 5. 
8 d. this 'T multiply by 5 the Numerator, and it 
makes 8s. 44. which is the Value of A of a . 
Sterling. Again, 


I conſider that 44 of a Moidore is 1 5. 64. then by 
multiplying by the Numerator 7, I have 10s. 64. 
which is the Value of +4 of a Maidore. 

N. B. I told you in Dial. the 24, Obſerv. 1, that 
every fimp fimple Frattion's Value was leſs than an Integer 

nity, and that the Value of an:mpreper Fraclion 
was more. (Ob/erv. 2.) To prove which, let us 
take any two Fractiom, one ſimple, and the other 
improper, and fee what their Value is in relation to 
af. Sterling. | 


EXAMPLE 7. 


Suppoſe the Simple Fraction 1 be 13 of a 0. 


I find +4 of aZ.tobe1s, 8d. therefore 12 is 9 
Times 1s. 8 d. = 15s. Now 15 5. wants $4. of 
the whole Integer or 1 C. therefore the /impie Frac- - 
tion t is leſs in Value than the whole Integer or 
Unity, by 5 Shillings. Now contrary to this, an 


im 


34 RRNDUCT ION / &c. 
improper Fraction's Value is more than the Integer 


itſelf ; and its Value is greater or leſs according to 
the Largeneſs of its Numerator. 


EXAMPLE 2. 
a 


I bat is the ; of a {.. Sterling? 


This being an improper Fraction, I divide the Nu- 
merator 25 by the Denominator 4, and it gives 6 
whole Integers, or 6 C. now as one remains over, it 
is I of a C. which is 55s. So I find of a L. to be 
6 J. 5 . O d. Do you underſtand it, Tyrunculus ? 

Dr. Had you only ſaid it I might have been at a 
Loſs; but you have demonſtrated it ſo plainly, that 
I muſt be quite dull of Apprehenſion not to ſee the 
Nature of it. 7 25 21 

Phz. I am glad you underſtand me; and gray do | 
you think you underſtand all the ꝙ Cafes in Reductian 
ſo as to work them now off Hand ; for if you do 
not (at leaſt all but the 87%, that being not ſo much 
wanted) I freely tell you that you will be at a great 
Loſs; for the next four Rules depend wholly upon a 

true Knowledge of Reduction. | 
- Tyr. You do well, Philomathes, to take ſuch Care 
of me, and I hope every Learner will take your Ad- 
vice; but for my own Part, I can fafely ſay I under- 
ſtand Reduction quite perfectix. 7 
Phi. Well, if fo, we will proceed directly to 
Addition. | ban 


DIA- 
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DIALOGUE U. 


Of AppiTION, SUBTRACTION, MULTIPLICA- 
TION, and DIVISION, of VULGAR FRACTIONS. 


SECT. 3 


— 
— 


f 


Of ADpiTION of VULGAR FRACTIONS. 


Tyr. H OW. is Addition of Fractions performed? 

Phi. By this one general Rule, viz. all 
compound Fraftions muſt firſt be reduced to imple ones, 
4 all Factions to a common Denominator, (by 
Caſe the 6th and 7th of Reduction ;) then add all the 
Numerators together as in common Addition, and 
place their Sum over the common Denominator; 
and if it be an improper Fraction, reduce it to a mixt 
Number (by Caſe 2. in Reduction) and you have the 
Sum of all the Fractions. | 


EXAMPLE I. 


Add 3 I and 7 together. | | 


Here becauſe the Fra#ims have all one common 
Denominator, I only add the Numerators 2, 1, and 
4 together, and their Sum is 7, which I place over 
. the 


. 
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the common Denominator 55 and the Sum is 3 an 
* Fraction, equal to 1 + An,. 


ExXAmPLE 2. / 


Add 275 © IT and 7 Z + together. | 
1412 Aus. 3 = = 2+. bg 
Tyr. This is mighty eaſy ; ; the Rule i is ſo plain one 


cannot well mils. 
Phi. Now will ſet you a Queſtion, Tyrunculus. 


EXAMPLE 5: 


WE 37 25 +, and + "Us" way 


Hy. 1 am afraid you have puzzled me; but ſtay 
A little, let me find it out myſelf. —I ſee how it muft 
be done, I muſt reduce the Fraktion firſt to a com- 
mon Denominator, and then add the Numerators to- 
gether as eV have done above. Muſt I not? 

Phi. You have it I perceive. 


Tyr. Firſt then, to reduce the Faction to a com- 
mon Denominator. — 


75 I, 25 and 5 2. 


I multiply ne D. Then 
eee Then 1X3X4Xx6 
2 N. N. Again, 3 Xx 2 X 3x 6 = 108 N. N. 


dauere nin the 
= umerators are as follows: | | 


N, Nu- 


VulLGAR® FRACTIONS, 


5 95 N. Numerators. 
C. D. 144. 72 
| nen bete 
0 


Their Sum 396 which. placed over - the 


common 8 144 ſtands chus, Mts this, 
by Caſe the 2d. in Raati, = 2 121, that is, 
2 2, the Sum of 3, 2; 2, and . 

Phi. It is quite right, 7) — ou ſee what 
it is to mind the Rules given for e you 
will do that already 4 will coſt a careleſs Reader 
ten Times the Trouble: Come, mr oy” 7 with 
another | 
* Fr, With all my Heart 


ETA PE 4. 


Phi. Add 2 of 4 of 4 and of -4 Müller. 


Tyr. Let me ſee: I muſt firſt (by Ce 6. of Re- : 
diffi reduce the compound to fimple Prattrons, and 
then the Frattions Feng 2 common' Diticthiriathe! and 
proceed as before. Firſt then I multiply”: all the Nu- 
meratots together, viz. 2 K 4 N 3 2A N. N. 
Then 4 5 * 4 = 80 C. D. So is =+of x of 
2. Then the other compound Fraction, viz. 4 of 4 re= 
duced, is = 18. So the two /imple Fradtions to be 

ed are d and 28. Theſe I reduce to a common 

Jenomirator, as in Example 3, and find them to 
be 4452 and 3528. Then have I nothing to do but 
add the, N umerators together, and their Sum is 


2295 N 27525 


38 ADDITION of 


2572, which I place over the common Denomina- 
tor thus, 34, _ this T apprehend to be the Sum 
of 2 of + of and g; of 3. Is it ſo or not? 

Phi. It 1s, and I: am * to ſee you ſo well 
grounded in the Rules of Reduction: £ "orbotday I 
think I can poſe you the very next Queſtion. Will 
8 try at it ? | 

Tr. To be ſure I will; for J imagine you will 
ſhew me if I cannot do it. 


6 Phi. You need not Joubt it—Come then, 


'S 


. EA Aurt is, 


| Add 4 L. 2, 7 L. J, of 4 and together. 


757 | 

Fx. 1 thought T ſhould d puzzle you; bowie, be 
not diſcouraged. 

Tyr. There is nothing that puzzles me but the laſt 
Frattion r, for I am not certain whether it belongs 
to the compound Fraction that ſtands before it, or whe- 

ther it be a ſeparate Fraction by itſelf. | 

Phi. It cannot belong to the compound Fraction, be- 
cauſe the Word of 1s not between them. There are 
two Ways to do this and ſuch like Queſtions; but the 
ſecond is the ſhorteſt and eaſieſt Method in niy 
Opinion. I ſhall therefore only tell you the Way to 
Vo it, and leave you to wk it by yourſelf at large *. 
Obſerve ene 


» It is foprelaa, that the Learner by this Time knows how to re- 


duce mixt Numbers to 1mproper 1 ard compound to Rs, 
. had ſo many Examples of both Kinds. 


METHOD 


VuLGAR'\PRACTIONS. 39 
METHOD. 1. 


Reduce the compound Fraction + of 5 to a ſimple- 
one, which is 23. Then will the Sum be thus, Add 
4 J. 4, /. 13 and & together. Now by reducing 
the mixt Numbers 4 3 and 7 35 into improper Frac- 
tions, T have *4 and 5. Then may the Sum be 
read thus; add 43, —-and 14 tegether. Theſe 
Fraftions I reduce to a common Denominator (as 
in Example 3.) and find them to be &, +432 and 
28. Theſe Numerators added together, and di- 
vided by the common Denominator 720, gives 12 
in the .. — and 408 remaining over. So is 


CE 


the Anſwer 12 . #99 = 12. 115. 44. 


} | 1 
METHOD 2. 


This ſecond Way certainly is the beſt, becauſe 
you have no Bufineſs to meddle with the whole 
Numbers, but only with the Fractions, and then add 
their Sum to the whole Numbers afterwards. 

The Fra#1oms are 3, Jof 3 and 4. Now + of 
3 = 75+ Therefore add 3, 4$ and 14 together. 

Theſe Frafions reduced to a common Denomi- 
nator will be 543, 38 and 328. Theſe Numerators 
added together, and divided by the common Deno- 
minator 720, gives 1 Whale Number in the Quo- 
tient, and 408 remains over. So is the Sum of the 
Fractions only 1 483, which I add to the whole 


Numbers as follows, and have the ſame Anſwer as 
above. 


E 2 Add 


g ö ADD 
Add 4 C. 


7 Tir. This Won the beſt I ſee; becauſe if the 
whole Numbers conſiſt of many Places of Fj "1gures, 
then by the firſt Method in reducing them to improper 
Fracfiens, there will be a great many Figures, and a 
eat deal of Work to reduce them to a common 
nominator afterwaads ; whereas, if the whole 
N umbers be ever ſo large, it makes no Alteration 
in chis ſecond Way of doing it. 
Phi. Your Notion is right, Gf; and 1 
think you will ſoon learn to farms, you are ſo per- 
fect in Addition. 

Tyr. I will do the beſt I can. 

Eh. Well, Tyrunculus, who can deſire any further ? 
You have Jobs well hitherto, and I hope will eon. 
uinue it. We wil proceed then 1 


SECT. 


7 +; Þ» 


a hy, 77 1 


SUBTRACTION of, bee | 


SECT. 11. 


1 0 SUBTRACTION of VULoan FRACTIONS. 


e. 1 Have heard that Subrradtion is the Wel 
Rule in Fractions. 

Phi. It is counted ſo by moſt Learners; however, 
he that underſtands Reduction well may ſoon do it, 

as you will preſently find. 

Tyr. Pray how is it performed ? 

Phi. The very ſame as Addition, ſave only you are 
to ſubtract inſtead of adding, according to the Na- 
ture of the Queſtion ; but the Rule is the ſame. For 
all compound ra&tions muſt be reduced to ſumple-ones, 
and then all to a common Denominator ; after which 
only take the Numerator of the Fraction to be ſub- 
tracted, out of the Numerator of the other Fran, 
and you have the Difference or Anſwer as in com- 
mon Subtraction. 


Ex. 1. Ex. 2. Ex. 3. 
From 75 From 23 From 147 
Take 5+ Take 4; Take 524 
| 1 E N 
An. Au. s A 88 


Prof 42. | Proof 1s Proof 142 


E 3 Here 


* 2 , * = 
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Id ere 


Here in theſe three Examples, becauſe the Frac- 
tions have a common Denominator, I only ſubtract 
the Numerators as in common Subtraction, and place 
the Difference over the common Denominator for an 
Anſwer. I prove the, Work alſo as in common Sub- 
traction; for I add the Numerator of the Difference 
Work Numerator of the leſs Fraction, which, if the 

ork be right; will be equal to the Numerator of 


eater Fraction. 
5 1 think this is more diverting than Addition, 


Let he 2k you one if you pleaſe. | 


Eau 4 


err ie \ "© + 
. TS 4 S TE + - 
8 Nr B TAY 


"Ph Firſt, I reduce the Fractions to 2 common 
8 and find them 121 and reg, then I 
ſubtract the Numerator 60 from the Numerator 143, 
and there remains 83; which placed over the com- 
mon Denominator 165, gives 183 for the ee 


EXAMPLE 5. 


From 2 of 7 take 3 of . ve 


That is, from 43 take ;. Theſe reduced to a 
Common.; Denominator, it will be, From 422 take 
Now theſe are prepared for Work; ; therefore, 

57 ſubtraRing 96 from 420, I have 324 remaining : 
So.is 535 the Difference between +4 of ; and 4 of 3. 
Tyr. There can be nothing eaſier than theſe Ex- 
— he that underſtands Addition cannot miſs 
Subtraftion indeed. But ſtill I have taken Notice of 
one 


* Y * * | 
8 K 


5 


V ut &'4RPxxemirons. £3 
one Thing, which perhaps if I mention you will 


laugh at me. 

Phi. Why ſhould you think ſo; that would be 
highly baſe in me, wikkn I have before deſired you 
to aſk me _ Thing that you-aredoubtful of ; there- 
905 pray let's hear it, it my perhaps be of more 

ec than you are 8 AE 

57. It is this then; 1 = all the foregoing Ez 
beg [ perceive that the Numerator of the Faltin 
to... be. ſubtracted is ig than the Numerator of; the 
Frafion you ſubtract from, which makes all the 
Examples quite eaſy : But ſuppoſe the Numerator of 
the Fra#on; to be ſubtracted; was larger than the 
other Fra#tion, where can I take it out ol then, and 
how muſt I proceed in ſuch a Caſe? _ 

Phi, You were afraid I ſhould laugh at you, but 
I aſſure you it is a very material Queſtion, for this 
is the moſt difficult Part of Subtraztian that Learners 
meet with. The Rule then is this: | 

N, B. When the Numerator 51 the 3.54 Fratftion 
(that is, the Faction to be ſubtracted) is larger than 
the FractiRon you ſubtract from. then take = ſaid 
Numerator out of the common Denominator, and 
to that Difference add the top, or leſs Numerator, 
ſo ſhall this be a new Numerator to be placed over 
the common Denominator, and you muſt carry. one 
for borrowing out of the common Denominator, as 
you do when you borrow in common Subtradtion, 
when the lower Fi igure 48 larger than the Typ · one. 

Tyr. This is quite plain, and eaſy enough to be 
* I ſhould think. + 

Phi. Eaſy; can a Thing be hard, when the 
Rule laid down to work it by tells you how to peo 


Fog, + 
o 


a4 SUBTRACTION of / 


reed in every Reſpect? However, I will try you with 
a Queſtion. 
hes +. EXAMPLE 6. 


From 24 /. . take 19 L. 18. 


: Br. 1 try to ſubtract the Numerator 6 from the 
Numerator 5, but cannot; therefore by the Rule 1 
take 6 out of the common Denominator 10, and 
there remains 4, to which I add the leſs Numerator 5, 
and that makes q, which J place over the common 
Denominator 10, and it is 28. Then becauſe I 
borrowed out of the common Denominator 10, 1 
carry 1 to the whole Number 19, and it makes 20, 
which T ſubtract from 24, and there remains 4: So is 
the Difference 4 45 mh as under. 


i EX TN - 
Pfei 19 5 _ From 419 22 | 
| Take 19 58 Take 147 3 
e e ee 
ProvdevnBs 1 T* 5 AY | 
Phi. 4 erkenne 6. 1 common Subtraction. 


. > Ke 
ande TS» that! is, 24: pot ve * Reduction 
Take 19 rc, that is, 19 12 


—— — — 


| -Anſ.- 2 that is, 4 18 3 1 05 
r 185 that is, 14 10 


_— — —— Tits 


f 
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Dr. This is pretty to ſee the Proof of one Rule 
of Azithmetic by another. 

Phi. Lou may prove any of the four Rules in 
Fraftions by common Arithmetic as well as bis; for 
they will come exactly alike if you proceed in a 

& Manner. Well, Tyrunzulus, you ſeem to me 

e qualified for Mallipl ication, but T have a Fancy 

try you with one Queſtion more, which will make 

you Maſter of Subtraction, | 


EXAMPLE 8. _ 


* 


l of 3 of 33 8 116 
j what eil oy 0 155 N 


b e and B 6 enn 

2 of ; I Ir 
ED "iro g £1 Then 
#5. reduced to a common Dea 


LY 


— ray 9 Thus are de Fact 


prepared, and will ſtand thus : 


4. 
4 lent B 240 5 
B paid him 156 15 Then ER 
I find the Balance 63 | $1948; which, by Caſe-g. 
in Reduction, is 63 C. 85. 9d. 4 1828. ?J 
Phi. I muſt needs ſay it is a fure to me to 2 
ſtruct you, Tyrunculus. I have but one Thin 2 
to obſerve to you, and ther wWe will go to Multipli- 
cation. 
Note, When you are to add or ſubtract the Frac- 
tion of a Farthing or a wy from the Fraction of 
* 


21. or Guinea, Tc, then (by Caſe the 8th. ak 
non 


a6 MvVvUTIPLICATION ' of 
aun) reduce the Fraction of the one, and make it 
equivalent to the Fraction of the other, and add or 


ſubtract as the Queſtion requires, you have the An- 
ſwer. And thus much for Subtraction. 


S-E C T. III. 


MULTIPLICATION of Vulcan 4 
* | TIONS. 


5. OW is « Ahh of bar per- 
formed? 

Phi. As in common Arithmetic, ſo alſo herd are 
two Parts or Factors given, viz. the Multiplicand and 
Aulti lier. When therefore you have reduced the 
mixt Numbers to 1 1 Fractions, and the c 
to ſimple Fractions, the Rule is, multiply the two Nu- 
merators together for a new Numerator, and the Deno- 
minators together for a new Denominator, and you 
| have” the Product or Anſwer; which, if it be an 
improper — reduce to a mixt xt Number, 10 the 
Work j is done. 


i 02 571 0 rant 1. 


Ex- 
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EXAMPLE 2. 


Multiply 4; by . 
Here 42 x 24 = 1008 N. N. and 56 x 38 = 2128 
N. D. Arſe 2723. 
Tyr. othing is eaſier than this indeed. Pray 
try me with a few Queſtions ? 
Phi. T will; and I am fully perſuaded that you 
will work moſt of them, if you rightly obſerve the 


Rule, which pray look at once more, * you be 
not perfect in it. 


EXAMPLE 3. 


Multiply A by ” 


Tr. Firſt 4765 x 14 = 66710 for N. N. and 
9 * 29 = 261 N. D. Anſ. A = 255 Hs. 
. Phi, You are very right. 


EXAMPLE 4. 


Multiply 4 of + by 3 of 8. 
Hr. Firſt 3 of 223 and 3 of £ = 54 3 there- 
fore | multiply 28 by 34, and the Anſwer.is 1829 
Now Pl aſk you one, if 1005 pleaſe. 
Phi. Pray do. | 


Ex- 


x8 MuLTtiyLicaTion of 
4: 5 ExXAMPLE 5. 
Tyr. Mukiph 4x C. 34 h 12 C. l. 


-- Phi. Theſe being mixt Numbers, they are equal 
to improper Fractions; that is, 41 += 225 and 12 


Z== that is, #22 and 2. Now 209 X 51 
2275 and 5 * 4 203 ſo that the Anſwer is 
' =2, which reduced to a mixt Number, 532 33 


r 532 L. 19s. 
. Nose! think I can do any Queſtion in this 
* 41 


Phi. Perhaps ſo; but it runs in my Head that I 
can puzzle you in one of the two next Examples. 


"Exanrie 6. 


— 


1a 14 C. 1 of 4, 55 9 L. 177 44. 

Tyr. { know I can do this. Firſt, 7 of 4 = 24, 
viz. = ; and + of 34 = $3, vi. =. There- 
fore I multiply 14 C. 5 by 9 . Theſe r 
to improper Fraftimss will-ftand thus; multiply = by 
. Now 117 * 19 S 2223 N. N. and 1 
16 N. D. that is, 0 Alf. = 138 45 = 138 C. 18 


d. 
F Phi. Very well done; and the better becauſe you 
abbreviated the Frafions #3 s and 24; for which you 
will ſee the Reaſon given in the Method of Abbrevi- 
ations, Dialogue 4. Se. 2. Now for the ſecond 


Geſtion » Tyrunculus, 


Ex- 


Wo, 01 UP pans 
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EXAMPLE 7. 


Multiply 14 C. 5 by 13 C· 

HBr. Let me ſee, 14 /. $ by 13 {,—Why here is 
but one Fraction given.—l believe you have ſet me 
now indeed. | 
Phi. It was but this Inſtant that you ſaid, you 
believ'd you could do any Sum in the Rule. Why 


don't you make a Fraction of the whole Number 13? 


Tyr. I muſt know how firlt. 3-8 

Phi. O for Shame, don't you know, ſo plainly 
as I told you in Dial. 2. Obſerv. 4. Pray don't for- 

et your former Inſtructions, and then blame me; 

I thought this would put you to a Nonplus: How- 
ever, it is the firſt great Error you have committed, 
ſo we will paſs it by ; but pray be more careful for 
the Future. I told you to make a Fraction of a 
whole Number, is only putting Unity under it. Thus 
13 is = 4. Io 

Br. I bluſh to think I ſhould be fo remiſs. How-" 
ever, pardon me, I know now eaſily how to per- 
form it: For 143 = =; and 13 = 2; therefore 
by multiplying = by 4, I have 2 = 189 33. that 
is, 0 45. 5 d. 18 or 3 of a Farthing An 

Phi. Very right, Tyrunculus; and now I ſhall 
make ſome fo Fate which, tho' already. known 
to ſuch as are well verſed in Vulgar Fractions, yet, 
as they are not taken Notice of by any Author I am 
-— with, it may be ſerviceable to you and 
Others. 
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50 MuLTIPLICATION of 
| .. NoTE 1. 


When one ſimple Fraction is multiplied by ano- 
ther, the Product will be a /imple Fraction, therefore 
the Anſwer is leſs than Unity. It will be alſo leſs 
than Unity when one compornd Fraction is multiplied 


by another, provided they be compounded of imple 


Frattions. (See Obſerv. 1. Dial. 2.) Thus in Example 
1. where + is multiplied by à, the Anſwer is but 2 ; 
that is, + of 1 by 4 of a C. is but Z of 
a C. or 10 Shillings. 


NoTE 2. 


Contrary to this, one improper Fraction multiplied 
by another is more than Unity. Thus if you take 
the Fractions in Example 1. and invert them, it will 
be F of a . multiplied by 5 of a Z. and the Anſwer 
will be $$ = 2 whole Integers, or 2 . So that the 
Product now is juſt four Times more than it was 
before. 
8 Nor E 3. 

When a ſimple Fractian is to be multiplied by or 
with an improper Fraction, the Product will be ſome- 
times a /emple, and ſometimes an improper Fraction. 


Thus 4 multiplied by i produces the /imple Fraction 


; but 3 multiplied by 4 gives 44 an zmproper Frac- 


tion for the Anſwer. 


 NoTE 


VULGAR FRACTIONS. $1 


NoTE 4. 


When the Numerator of one Fraction is equal to 
the Denominator of the other, and the Denomina- 
tor of it equal to the Numerator of the other, then 
will their Product be Unity or 1. Thus 4 multi- 
ply'd by 2, the Product is 35 = 1. (See Nate 3. Dial. 
2.) So allo x+ of af. into g of af, = 4 = 
I £.+ | 

55 Theſe Obſervations are of great Service to 
ground any one in the right Notion of Muliplica- 
tion. But pray is there no Method to prove this 
Rule? | os 
Phi. Certainly there is; and this is the Beauty of 
Arithmetic, that it admits of the Proof of itſelf divers 
Ways by diverſe Rules. For Inſtance, Suppoſe à of 
a C. were multiplied by = of a (. the Anſwer is f 
= 20 . 12 

PRooF. - al 33144 


No w = 4. and * =5,and 4 x 5 =20L. 
as above, c. c. &c. | TY 

Tyr. I am highly oblig'd to you, Philomathes, for 
your Care in giving me ſo many Examples. Pray is 
there any Thing more worthy my Notice, or neceſ- 
ſary to be known in Multiplication ? * 

Phi. Nothing: I have indeed been more par- 
ticular already than I intended; therefore I ſhall 
paſs directly to Divi/ton, 


F 2 = 5 


52 DIVISs IOX of 
er. Iv, 
Of Dxviszon of VULGAR FRACTIONS, 


55 H OW do you divide one: *. by an- 
* 


RULE 1. 


Phi. After having reduced all mixt Numbers and 
compound 4 as before directed, to fimple or im- 
proper Fractions, the Rule is, Multiply the Numera- 
tor of the Fraction to be divided into the Denomina- 
tor of the Fraction you divide by, and place their 
Product for a new Numerator ; then multiply the 
Denominator of the Dividend into the Numerator 
of the Diviſor for a new Denominator, which place 
under the new Numerator for an Anſwer. Or, 


RuLE 2. 


If you invert the Diviſor, that is, turn it into 


.  - contrary Order, by ſetting the Numerator under- 


- neath, and the Denominator over it; then multiply 
the Numerators and Denominators together, as in 
Multiplication, and you have the ſame Anſwer as 
above. 


EXAMPLE I. ) RULE 1, 


Divide 4 by xt. nf. 2. 


-, 


Same 


Vurcar Fractions 53 
Same EXAMPLE by RULE 2. 
Aub $ . A the. 


EXAMPLE 2. by RvLE r. | 


Divide "5 by t C.. 45. 4; — 


Same ExAMPLE byRuLs 2. 
* 


Mutiph . or . K 


Ti. I like the ſecond as well as the firſt way. {15 
Phe. Uſe which you pleaſe, providing you are but 
rfect in either. There is no ten for any more 
xamples, ſeeing that you have a Rule both for 
ſimple and compound Fractionr. However, III give 
you an Example o or two more. 


EXAMPLE 2. 


Divide 41 C. 3 by 6. 23 that is, divide $25 by . 


Auſ. $=6L. +22 ; that is, 6. 55. 7 d. Lat, 
And after the fame Manner for compound Fratiions...: - 

Tyr. I underſtand you quite well. Pray is there 
any Thing to be obſerv'd in Divifion ? | 

Phi. I ſhall make a few Remarks upon the Rule 
itſelf, which may be of Service. 


F Nor 


— r ¶ͥ¶ . Aũüf ⁵˙ w — eto oe 
” 


* 


54 po 1 DIVISION of. : 5. 2) 
NoTE 1. | 


When an improper Fraction, having Unity for its 
Denominator, is ts be divided by a fimple Fraction, 
whoſe Numerator is alſo Unity, the Quotient will 
always be an improper Fraction, having Unity for its 
Denominator, and therefore conſequently equal to 
a whole Number or Numbers. + 


— 


NOTE 2. 


When the Denominators or Numerators are not 


Unity, the Quotient will ſometimes be an improper, 


and ſometimes a /imple Fractian. 
51 Nor 3. 


From hence it is eaſy to perceive, that Diviſion 
of Fradtions will anſwer the ſame End as common 
Multiplication : That is, a leſs Number may be 
brought into greater by this Diviſion, contrary to 
common Divi/ton, viz. Moidores, Guineas, or 
Pounds Sterling into Pence and Farthings; or Hun- 
dred-Weight into Pounds and Ounces, &c. 
Dr. What do you ſay, Pounds may be brought 
into Pence and wang by Diviſion? I thought 
Diviſian had made any Number 4%, and not more 

Phi. It is true, it does ſo in common Didi ſian, 
but ĩt is quite contrary in Vulgar Fractiuns; for here, 
more is brought into % by Multiplication, and lefs 
into more by Diviiſion. | © 

Tyr. I ſhould be glad to ſee an Example of this 


| Sort, if you pleaſe; for I have heard ſome great Pre- 


tenders 
* 
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tenders to Arithmetic ſay it cannot be done, tis con- 
trary to Reaſon. ; | 3 
Phi. Pleaſe then to propoſe a Queſtion yourſelf ? 


EXAMPLE 4. 


Tyr. It is required to bring 30 Moidores into Far- 
2 things by Diviſion any? 


Phi. And cannot you do it think you? 

Tyr. —— Why really at preſent I am at a Loſs. 

Phi. Pray be plesſed to read over Note 1. in Mul- 
ſiplication and Diuiſion, for it is only for Want of 
being perfect in them, and truly underſtanding the 
Nature of different Fractions. Ae 


Obſerve then, 


As one Part of the given Queſtion is Farthings, 
and the other Moidores, I reduce (by Caſe 8. in Re- 
duction) a Farthing to the Fram of a Moidore, 
which Fraction I make a Diviſor ; and the whole 


Number got make a Fraction of alſo for a Dividend; 


will the Quotient be the true Anſwer. See the 
ork. | 3 
By Caſe 6. of Redufim I of 11 of 35 of 
a Moidore for a Diyifor ; and 30 will be #2. Now 
4 — 7x35 f; that is, 38880 Farthings. 
Do you underſtand it ? ? N 
Dy. Yes, quite well; I could not have thought 
it 2 ſo eaſy: But pray what does this Mark 
— ſignify 
| Phi. It is the Sign of Diviſian, and 
Ke. ſhews, that the Number before it is to 
een be divided by the Number after it. 
Tyr. 


My 4 * 2 — PRETTY — 1 — =_ = * — l N 
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Dr. Very Well. Pray try me with a Queſtion of 
this Sort ? 


EXAMPLE 5. 


Phi. It is required to bring 84 Guineas into Farthings by 
N Diviſion only ? 


Tyr. I find (by Caſe. 6. of Reduction) a Farthing 
to be equal to 4553 of a Guinea. Then 4+ — 
i553 = 84672 Farthings An,. | 

Phi. Very right, and pray remember that the 
ſame is to be done by Decimal Fractiem, by finding 
the Decimal of a Farthing at a Moidore or Guinea 
the Integer, and dividing the whole Number thereby 
you will have the ſame Anſwer. | 

From hence will naturally ariſe the ſelt-evident 
Truth of ; | | 
""* NoTE 4. 


That when any whole Number is divided by a 


. fample Fraftion, the Quotient will be fo much larger 


than the Dividend as the Drviſor is leſs than Unity ; 
but when a /imple Fraction is divided by a whole 


Number, the Quotient will be ſo many Times leſs 


than the Dividend as the Diviſor exceeds Unity, 
Thus 5 divided by 4 is equal to 20; but F—5 = 
but 53. | | 

And thus, Tyrunculus, having finiſhed theſe four 
Rules with Variety of Examples, I ſhall now exer- 
Ciſe you in them with ſome practical Queſtions in 
the Rule of Proportion; which, if duly obſerved, 
will make you acompleat Maſter of Vulgar 1 2 


Þ 


The R LE of 3, &c. 


DIALOGUE IV. 
SECT. I. 


The RULE of 3, in VULGAR FRACTIONS. 


Tyr, | Am proud to think I am got thus far, and yet 
I almoſt dread the Queſtions you are going 
to ſet me. | ” 
Phi. If you be perfect in the foregoing Rules, you 
have no Reaſon to fear this at all; for it is nothing 
elſe but putting the others in Practice. | 
Tyr. A not the Rule of 3. of Fractions wrought in 
the ſame Manner as the common Rule of 3. direct? 
Phi. The very ſame, due Regard being had to 
the Fraions. here are two Methods, the ſecond 
of which is (in general) the readieſt and eaſieſt ; but 
you may take your Choice. | 


RULE 1. 


Having reduced all compornd to fanple Fraftions, 
and all ut Numbers to improper Fract ions, then Rate 
r Queſtion by making the firſt and third Num · 
of one Name or Denomination ; this done; 
Multiply your ſecond Number by your third, and divide 
by your fir, and you have the Anſwer. Or, 


Rule 
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— RUIL E 2. 


Having reduced the FraZioms, and placed Be 
Numbers in Order as before directed, Mauttiph 2 ply the 


Denominator of your firſ# Number into the Numerators J 


of the ſecond and third for a new Numerator ; then mul- 
„ 15 the e 4 the firſt Fraction or Number int: 

Denominator of the ſecond and third, for a new De- 
3 which 1 under the new Nimerater for an 
Anſwer. 


EXAMPLE 1, 
If + of a Yard oft 5 of af. what coft 25 1 Yards? 
; MENT þ nos EY: 


205 


Now 224 X45 == 443; this = 4 = *744 = 
28 C. 122 2 28 . 95. 5 d. 19. 14 = 5 


Or, y RULE 2. 


Having ſtated the 8 — If 1—3— 223. 
I multiply the Denominator ft Number (viz. 4) 
ento the Numerators of the Cond — third (vix. 5 and 
205) and it gives 857 for a N. 1 Then 
J multiph the Numerator of the firft (viz. 3) into the 
Denominators of the ſecond and third, (viz. 6 and 8) 
and it gw 144 for a N. Denominator. So is the 
Hnfwer + 1439 as above. 7 
We 
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Tyr. I think as you ſay this ſecond Method is the 
beſt, df” it were only becauſe it faves the Trouble of 
Diviſon. 

Phi. It is the beſt Way in your- plain eaſy Que- 
ſtions, but in ſome Reſpects the firſt Method is moſt 

practicable; however, either Way you ſee anſwers 
the ſame End, and therefore you may take either of 
them, as Practice or Fancy may direct. 

Tyr. I ſhall take Care to be perfect in both. 
Pleaſe to try me with a Queſtion ? 

Phi. I we 


EXAMPLE 2. 


If a Load of Wheat Be wes 24 e 


Dr. A Load being 40 7 I tate it thus: 


If * — 3 


— 


182 


24 Now 5; x + = 4 243 this 
At of ag. which reduced, the Value of 


SECOND Way. 


Firſt I reduce the mixt Number 7 l to an i 5 
Fraclion, and it is 414, as above; then the 
bers will ſtand thus: 


If * — 414 — 7 


Now 


* 
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Now 1 & 182 K x = 182 N. N. and 40 X 24 
X 1 = 960 C. D. So is the Anfaver 5 858 = — 4: 


9 4. i as before. 
" Phi, 25 well done, Tyrunculus. 


EXAMPLE 3. 


What inthe Ine of 239 {- 3 for a Yar at 5. 
per Cent 


Tyr. -—— Here I muſt crave your Aﬀfftance. 

Phi. You ſhall have it in Words at length. 

Firſt, If =*} — $4 —— 2193. My 24. 
and 3d. Terms being miæt Numbers, I reduce them 
to improper Fractions, and they are * and 2224, 
Now =z x **=#-= 42146; this the / Num- 
ber 27. gives £2214 which reduced to a mixt 


900 


Number is 11 L. 14888, vis. 11 L. 165. 04. 39rs. 
2888. Try it at Leifure by the ſecond Method. 


Tr. I could not have —_ Vulgar Fractions had 
Wag ſo uſeful. 

Phi. Nothing more neceſſary than theſe and De- 
cimal Fractions, for 2 — nding the Intereſt or 
Value of any Thin ng, ſpec ially when the Queſtions 
are not in whole Numbers, l ſee by the 
following Examples. | 


Ex- 


in VVL GAR FRACTIONS, G1 
ExXAMPLE4 | 


A Merchant makes an Aſfarance 4 Ship and Cargo 
(bound to a certain Port) valued at 4500 C. 15 8. 
and agrees to pay 16 Guineas per Cent. what comes 


the Premium or Charge of the Aſſurance to? 


Firſt, 16 Guineas being 16 C. 16s. this in Frac- 
tions is 16 48 = 1643 and 4500 C. 155. is 4500 4. 
This and 16 f reduced to improper Fratttons will be 
1+ and . Then will the Numbers ſtand thus: 

If L2Y — BE — 44227 

Now by Rule 2. 1 X 84 Xx 18003 = 1512252 
N. N. And 100 Xx 5 x 4 = 2000 N. D. 80 is 
s the Anſwer, which reduc'd to a mit Number, 


you have J. 756 $353 = 756 U. 25. 64. 2888. 
EXAMPLE 5. 


A buys of B C. 4204 Stech, and gives C. 95 4 pet 


Cent. what comes it to? 


Firſt, 420 4 = , andgs 4 = £4, Then, 

Anſ. $22428 == 402 #7 19 5. II d. 29s. 188, 

The Proof of this is worthy your Obſervation, Ty- 
runculus, to ſhew you the Beauty of Frags, which 
I inſert purely for your Satisfaction, to give you a 
juſt Idea of Things of this Nature, TOTP, 


G PrRov'D 
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PRov'D another Way. 


Firſt, . 95 + per Cent. wants C. 4 x per Cent. of 
being Cent. per Cont: therefore the Queſtion may be 
read thus : 


What comes . 4202 7 to, dedufting £: 4 F | 
Cent. Then, | 


Work as in * laſt, and you will have *$£22 — 
17 L. 135. 4 d. 1 f. 188 Anſwer. Now this added to 
the foregoing Sum 402 ,. 19 5. 11 d. 29rs. Tye is 
equal to the original Stock propoſed, viz. L. 40 402 4 
= 402 5 135. 4 d. 

Tyr. Indeed, Philomathes, this is delightful; pray 
continue your Examples. 

Phi. I am as ready to do it as you are to aſk; 
but remember, Tyrunculus, (by Way of Digreſſion) 
e mut cut our Garment according to the Cloth. I 
have already given more Examples than I intended ; 
but ſtill, if you have any particular Queſtion to aſk 
me, I am ready to do 7 Thing that may be of 
Service. 

Fr. Sir, you are e kind to indulge me 
thus far; but what I have to add is this, That by 
What I have ſeen of this Rule, it muſt be very ſer- 
viceable to tell the Nature or Proportion of Coins: 

Is it not? 

Phi. To be ſure it is, eſpecially when the different 
Sorts of Exchange with ſome other current Money 
is not altogether equal to our Pound Sterling. 

T) * I will aſk you a Queſtion then, K 

X* 


in von e. * Fikevions. 05 


| A 


ExanPLE 6. 


A Merchant in Holland draws a Bill upon his ne 
ſbondent in London for 4280 Ducatoons, at 68. 


34. 3 each; what muſt he receive in Pounds Sterling ? 
If A —65. 34.4 4228, 


Firſt, bring * ſecond Number into Pence, then 
multiply them by the Denominator 5, and take in 
the Numerator 3, ſo will the Numbers be + 2 
422 and £#42, Now, by Rule 2. 1 X 378 K 48, 
ae N. N. And 1 * 5 * I = 5 N. D. So 

h the Anſwer in Pence, viz. 323508 1348 C. 

5. O 

: Tyr. Pray prove the Work by whole Numbers ? 
Y Phi, That is done very eaſily by Practice, or ſe- 
veral other Ways, But for common Underſtand - 
ing, I know none better than this: Firſt, find the 
Value of 4280 Pieces, at6s. 3 d. (that is, at 75 f.) 
each, and it is 3210004, Then you have got ts 
find the Value of 4280 Pieces, at 4 of a Penny 
each ; therefore by multipl ying 4280 by 3, and di- 
viding by 5, you have 2658 Pence, which added to 
the other, will give you the Anſwer as follows : 


4280 Pieces at 75 d. = 321000 
Ditto, at 4 d. = 2655 


Ditto, at 75 d. =' 323568 d. = 1348 C. 
45. o d. as above. | 

Tyr. Then I am always to multiply by the Nu- 
merator and divide by Denominator 1 in ſuch Caſes ; 3 


am I not? | 
| G 2 Phi, 


64 We Rur of 3, Go. 
Phi. I know no eaſier or ſhorter Way 1 aſſure 


ou. 
s Tyr. It is eaſy enough indeed as you fay, and I 
am oblig'd to you for fo plain a ſtration : 


Give- me Leave to afk you a Queſtion ftarted the 
other Day in my Company, and PII * It 
is this: | 
ExAMPLE 7. 


A poor Man ks leaves 20 Shillings fo his four Song, 
A, B, C, and D; to A be let 4, to BA, % CJ, 
and to D 4, with a particular Charge that the Whole 
might 8 be diſtributed among them ; it is 
— what each Legacy amounts to? 


Phi, I have not Room to inſert the whole Work, 
but will plainly tell you the Method of doing any 


Is : this Sort. 
take the 2.4 of 20s. and addi 
Fs oi ether, bþ aid but 19 3, * 


. in Hand, and the ill is not 
fulfilled. Then ſay, If 19 5. give 3, (viz. 6s. 84.) 
what will 20 f. give ? Proceed thus with the reſt, 
and you will find the Anſwer to be as under: 


Fi 


Thi and the foregoing Emumple were added by Defire of a Friend. 
Tyre 
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Fr. I return you hearty Thanks, Sir, for your 
oa ; and do aſſure you that I underſtand the 

ture of what I have ſeen very well. 

_ Phi I am glad of it, Tyrunculus ; but you will 
be more confirm'd in the Knowledge of Fra#tions, 

and will know better how to apply them to Uſe, if 

I ſhew you ſomething of the Nature and Uſe of A- 

breviations, 


SECT. U. 
| Of ABBREVIATIONS. | 


57 W H AT is the Uſe of Abbreviations ? 

Phi. The right Underſtanding of Abbre- 
wviations will mightily help to ſhorten the Work, 
and fave a Multiplicity of Figures ; beſides, with 
out them it would be quite difficult to perform ſome 
Queſtions, at leaſt very tedious, as you'll fee by 
and b 

Ty 4 What would you have me abbreviate the 
Fraftims before I begin the Queſtion ? % 

Phi. To be ſure I would when they will eaſily 
allow of it; for if you remember you did it 15 
ſelf in Example 6. in Multiplication, 

Tyr. I believe I did; however, let me have an 
Example or two, that I may the better underſtand it, 

Phi. You hall, 


G 3 „ 
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53S Exameiet, 


# att of « Load an N ade het el 4 f. 
Sen 27 


fore the Sum may be thus read: rect J 
If 3 of a Load ceſ 4 of a L. what coft 12 1 Loads © 


An. L. 8 x3 =8L. 55. od. Now is it not 
eaſier to work with 3, 2, and 3, than with the ori- 
ginal Fractions 538, 145%, and 45 ? 

Dr. To be ſure, the Thing appears plain; and I 
ſhall take Care to obſerve it. Is this all you have 
to ſay upon Abbreviations ? Th 
- Phzi. No; I have ſomething more to add, where- 
in you will ſee the Beauty and Uſe of Abbreviations 
yet more plainly: Beſides, your Friend Diſcipulus 

_ defir'd me to communicate it to you, as very few or 
none have taken Notice of it in their Writings. 

Tyr. Pray what is it ? eee OY 

Phi. It is, To #now whether a: Fraction, when 
abbreviated, (or reduced to its Ioweſt Terms) be equiva- 
lent in ull Reſpects to the original, or given Fraction. 

Tyr. I know no Method of proving it, but by 
comparing the Value of one with the Value of the 
other; thus I find 34 of a . is equal to 135. 4 d. and 
I find 3 of a /. to be the ſame; therefore I conclude 
that 4 is = 18. 5 

Phi. It is right; but ſuppoſe you could ncither 
abbreviate a Fraction, nor yet find its Value, how 

then would you act? 

Tyr. That I do not know. 


Firſt, 48 = J, f , and $6 =. There 


. Phi, 


\ 
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Phi. Indeed, Tyrunculus, though you can- work 
the Rule of Proportion pretty — u are no great 
Jud e of the Nature of it I it I'find, * Obſetve then then, 
the Numerator of - the Fration, in its lowtff 
TH erms, is to its Denomnator, fo wil. the. Numerator of 
the ori ginul vr giden Fraction e to iti own. Denomina- 
tor : Or, as one Numerutur tothe other, ſo uu one De- 
nominator be to ? the other, &c. 


EXAMPLE 2. 


To prove whether 3 be equal to 548, or 4454 = 33489, 
Firſt, as 3 to 5, ſo is 84 to 140: Or, as 3 to 


84, ſo is 5 to 140, Sc. Again, As 127 to 180, ſo 


is 30480 to 43200, Cc. Wc, Oc. 

I am yet more oblig'd to you, Philomathes ; 
for this muſt 3 prove hat you have ſaid ſure 
enough. 

Phi. Since you are ſenſible of chis, "Tjruntulus, T 
will give you a very ufeful Example or two; by 
which you will ſee that Abbreviations are 7 more 
Service than * at firſt imagin'd, 


68 of ABBREVIATIONS. 
n 9 db ri 2 


A and B are tiuo en but of different Places ; 
Aube B 46 . 125. 9d. Now (. 100 of A's 
current Money is equal to 140 . of B's ; what "mu 
A pay to rent the aforeſaid Debt? N 


See the Wirk. | 

$6.3 3$6 £ & | 

46 12 9 Wa 
| | 


rec ee 
9 1207, | 33 6 3.4. 


By. This is ſhort indeed - "EY d 

Phy. But you know the Reaſon (I hope) of my 

multiplying and dividing by theſe Figures ; do you 
not? 

Tyr. Stay, let me . conſider a little upon it. RT 
ſee the Reaſon now plain enough. They are in 
Proportion to each other as the current Money of 
the Places are, I perceive ; that is, 775 = 4; for as 
5 to 7, ſo is 100 to 140. Is not this the Reaſon ? 

Phi. Be ſure it is ; for I can multiply and divide 
better by 5 and 7, than by 100 and 140; beſides, 
how much ſhorter is this, than to work it at Length 
by the Rule of 3. direct. So alſo, if 100 C. of As 
be equal to 44 I: of . then I multiply by 5, and 
3 by 1 155 = = 753, and the Anſwer 

Wi 19 * Try you at it, ſuppoſin 
105 C. of A's be equal to 165 £ of B's, eo 


Tyr, 
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Tyr. I will, Sir, and I heartily thank you for this 
additional and uſeful Obſervation. 

Phi. The Pains I have taken I ſhall count a Plea- 
ſure, if you make but a good Improvement: Ant 
let me perſuade you not to meddle with Algebra till 
you are perfect in Fractions; for if you do, you will 
not be able to make a right Judgment of the Pro- 
blems, much leſs know how to do them. If you 
think you underſtand what you have done, there 
remains but one Thing more before you enter upon 
Algebra, and that is, that you learn the Signs and 
Characters therein uſed. 

Tyr. You have ſhewn me ſome already. 

I know it: But there are a great many more; 
therefore I ſhall write them down, and give you 
them Home, that you may learn them by Heart be- 
fore I ſee you again; which, though I am always 
glad of, yet, upon this Occifion, neither deſire 
nor expect, till you have learnt them ſo perfectiy, as 
to -_ their Meaning the Moment you fee them. 

r. You ma "depend upon it, Philomathes, in 
a — Time: ere be they? _ 

Phi. Stay a little. —— —Here, Brunculus, here 
ex ar, and Li y you well to learn them. 71 57 

heartily thank you, Philomathes, and am 


your Servant. 


\ Phi, nnn Hrunculus. 
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eee een 18; 


An ExXPLANATIONof thePRINCIPALSIGNS 
and CHARACTERS wed in ALGEBRA, 


1. HIS Character (+) is 89 
1 tion, and ſignifies, that the Numbers or 
Quantities between which it is placed, are to be 
added together in one Sum. Thus, 3 ＋ 5 ſhews, 
that 3 and 5 are to be added together. It ſtands for 
the Word more alſo. Thus, 5 + 4 + 7, is read, 
5 more 4, more 7, which make 16. $0 alſo, 
& + b+c +4, ſhews, that 4, b, c, and a, are ts 
be added together. | 4.8 "98 , 


2. This Character ( — ) is the Sign of Subtrac- 
tion, and ſigniſies, that the Numbers or Quantities 
which come after it, are to be taken from the Num- 
bers or Quantities which ſtand before it. Thus, 
a + b — c, ſhews, that the Quantity c is to be 
taken from the Sum of à and 5. It ſtands for the 
Word % alſo. Thus, 9 — 5, is read, 9 leſs 5, 
which is 4; and 6 — 9 is 5 leſs 9, and ſhews that 
9 is to be taken from the Quantity b, Sc. 


VWote farther, That (+ ) ſignifies a. poſitive or af- 
MR Ort, 8 abſolute N = #5 ( 2, 
ſignifies a fictitious or negative Quantity or Number; 
a Want or Deficiency. Thus — 8 is 8 Times leſs 
than Nothing. So that any Number or Quantity 
with the Sign + being added to the ſame Number or 
Quantity with the Sign —, their Sum will be equal 
to 
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to Nothing. Thus 8 added to J- 8 is equal to (8); 
but — 8 taken from + 8 is — 16. (See Example 5th. 
in Addition and Subtraction of Algebra.) 0 
; By | 1 

2. This Character (x) is the Sign of Multiplica- 
fon. It ſignifies into, or multiplied by. Thus, 4 K 
5 X 3, ſhews, that 4 is to be multiplied by or into 5, 
and their Product into or by 3. So alſo a Xb xc 
x d, ſhews the eontinual Muitiplication of a, b, c, 
and d. | 

When Quantities are placed one after another, 
without any Sign or Character, it ſhews their Mul- 
tiplication. Thus ab is a Xx b, or a multiply d by 5. 
So abed ſhews the Product of @ into h into c into 


4, Cc. Joining of Quantities therefore is multiply- 


ing them together. 


4. This Character (=) is che Sign of Diviſen, 


and ſignifies that the Numbers or Quantities before 


it, are to be divided by the Numbers or Quantities 
aſter it. Thus a — 6, ſhews that a is to be divided 


by 5; ſo 16 — 4, ſhews that 16 muſt be divided 
by 4 


viſion, and it is more frequently uſed; and this is by 
placing the Dividend a-top, and the Diviſor under- 


neath it. Thus a divided by b js ſet thus, ? 80 


| b. 
alſo 16 divided by 4 is thus placed, , &c. Cc. 


5. Theſe. two Lines (=) are the Sign of Equa- 
lity, and ſignify, that the Quantities and Numbers 


on the one Side of it are equal to the Numbers or 
Quantities on the other. | 


Note, There is a better Way of expreſſing Di- 


6, This 


— 
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6. This Character () is the Sign of e er 
Geometrical OO. Thus, a A c, &c. are 
Quantities in eometrical Proportion. But Geametri- 
Proportion is better expreſſed by one and the ſame 

| Quantity with the Sign after them. Thus, a, aa, 
ada, ada, as, as, . fc. are N e in Geeme- 
trical Proportion. 80 alſo 2, 4, 8 „ 16, 32 , Oc. 
| are in contrmual Proportion. r 


2 DT] 6 ifies the Word to ; and 
this (: :) ſignifies the Words fo 16. — Soap 
jeimd together thus, (: :: 8 they are the Rule 
ö Proportion; and being placed between Numbers or 
| Quantities,” (thus, a: b:: d: e they are thus read 


. As a to 6, ſo is d to e. ” Or this, 4 6 
| : I2,) is, As 4 to 65 ſo is 8 to 12, Cc. 


8. This Character () is here uſed to "Renity 
E „and ſhews that the Number or Quan- 
defore which it is plae'd is in the next Line or 


| 

1 2 

[ 3 Step tranſpos d to the other Side of the Ex 
| 


with a contrary Sign. 


3 0 This Character or Letter (O.) is alſo here 
A | ufed, and figniftes 5 
the Wo © of the f 


| 10. This Character is a radical Sign, or Sign 
of che Square Root, and ſhews that the Number or 


[ | Quantity before which it ſtands is to T_—_ its Square 
Root extracted, 


11. This Character 5 his he Sign 1 of the Cube 
Root, and ſignifies the xtraction o Fit, as in the 
Square Root above. SECT. 


the Queſtion, as you may ſee in 
boring Problems. | 


1 „ = = .- ks £ — * 
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Leib 16:61. 8 t 263 Ul 
$1 8 E C 1 6 IV. nen 


* 


, Of ComrounD SIGNs of CHARACTERS. 


. PUIS ( (Nh fi gnifies, that the Pro- 
duct of a in to havp its Cube 
Root extracted. The ſame of the Square Root. 


2. This, (/ KU © —4) ſhews, that after 
the Quantity 4 is taken out of the Product of 4 and 
b more the Sum of c, the Remainder | is to have its 


r ee 


3. This long ( 8 is ofeo uſed + ts 
| link or couple Quantities together for the _ 
reading or underſtanding them. Beſides, they ar 
differently expreſſed to what they are when it 1s — 
ing. "Thus, a * e d has quite a different 
Signification to what it has with the Daſh over it, - 
thus, aX b + ; for a Xb-+ c + 4, ſignifies, 
that the Quantity 4 is to be multiplied by the Sum 
of b, c, and r | 
ben only that the Sum of the Quantities o and d 
added to the Product of a into . 1 wall 
be beſt underſtood by Numbers. 

Let 6 repraſent a, 4b, 8 c, and 12 4 ' Now 
6x4+8+12=144; but6x4 +8 +712, 
will be but 44. So that the Difference on Account 
of the Daſh is roo, Sc. c. Note further, 

This Dafh is often join'd to the Tail of the ra- 
diant Sign, or the Sign * continued longer, which 

is 


— CO Cr yr CA rr r ——_ 
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is the ſame; but according as how far the Daſh is 
extended it as its different Significations. 


4. Thus 8 T -O ſignifies that we 
ren FIT el hoes Root of 


mop 4 


5. But / m 1 ＋ = + dd —c) ſignifies, that only 


NO COT I be extracted, and 


4 
then the Difference between the Quantities dd — c 
to be n to it. The ſame for the Cube Root. 


Gy This Character +) ſignifies more or leſs ſuch 
4 @ DQrantity, and i is uſed often in Extraction of Roots, 


N pomp) ;} of Squares, Sc. 


7. 1 Figures are frequently ſet over aides | 
to ſhew bow often they are expreſſed, and to ſave 
the Trouble of repeating or ſetting down the Letters 
ſohoſten. Thus, 6“ ſigniſies the ſame as if the 

b was written, expreſs'd, or ſet down four 
Times, mm en _ 0 ahh is nk, Oe. | 


oY 
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DIALO OU E. v. 


Between PHILOMATHES and T YR UNCULUS, 
concerning ADDITION, SUBTRACTION, 


MULTIPLICATION, ayd Division of” 
A wg G E BRA. 


1 * PE —— 


"BM — — «(Coming to viſa T Pw * 

8 — (Standing at his Dwr.) | 

. Tos a2 O O D Morrow to Ar Ty 

runculus. 

= Tyr. Kind Philomathes, your 

gs Servant; if I may be ſo free, 
© where are you walking — 

Morning? 

Phi, Why, Tyrunculus, to ſay the Truth, I came 
on Purpoſe: to ſpeak to you; it is ſome Time ago 
(if you remember} ben I gave you a Paper, and L 
expected before now that you would have come for 
freſh Inſtruclions and Examples; but your ſtaying 
ſo long began to make me think that you had given 
over the Thoughts of r again, and 192 0 

| d 


. A > mom > mos wn — * 


"firſt Thing in Agebra that I am to begin with ? 


2-6 ALGEBRA 
lected to learn the Signs and Characters you had of 


me for that Purpoſe. OS ls 

© Thy. 1 am ſorry I have given you Occaſion to 
think ſo; but the Reaſon of my not being with 
you-before, is becauſe I have had ſome particular 


Buſineſs upon my Hands, and that you know muſt 


be minded: However, I have learnt them perfectly 
by OG and know the Meaning of them very 
well. | 

Phi. Jam glad of it; and you intend, 1 hope, to 
apply them to Practice; do you not ? 

Tr. To be ſure I do, as far as Leiſure from mere 
material Things will allow of. 

Phi, Well then, are you at Liberty to go Home 
with me now, I am no Ways engaged? 

Tyr. If you inſiſt upon it I will; but I had much 
rather you would ſpend an Hour or two with me 
now you are here; you {ſhall be heartily welcome 
to ſuch Entertainment as my little Houſe affords, 
and I ſhall efteem it as an Inſtance of your Kindneſs, 
What ſay ou?) N 
. Pha. [ heartily thank you, ps x 15 Enter- 
tainment by Way of eating and drinking I tegard 
not, any, further than to ſatisfy the real Wants of 


; g 


Nature: It is the Converſation I value, and had ra- 
ther pleaſe my Mind than my Appetite; therefore 


upon Promiſe that you will not put yourſelf to any 
Trouble, nor provide for me any other than that 
which you intended for yourſelf had I not dropt in, 
I will ſpend a few Hours with you. 
Tyr. Upon Honour Lwill not. 
Phi. Come then, Tyrunculus, let us be doing. 
Tyr. With all my Heart; and pray what is the 


Phi. 
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Phi. As you underſtand Vulgan Fractiont, and 


know the Signs and Characters you ſay, the very firſt - 
Thing that I ſhew you will be dali. 


Ap DIT Io FAL GE BRA. 
Tyr. jr. H N is Addition of Algebra performed? 
Phi. The fame as common Addition, pro- 


vided the Signs be both affirmative or beth negative; 
as you will ſoon find by the four following Caſes. 


CASE I. 


of Simple Quantities - Integers, having the ſame 
ign. 

When the Quantities to be added have the 4 | $row 
(viz. both ＋ or both —) then add all the Co-efficients 
or Numbers together, (if any there be] and place the 
2 aſter them, ry the ſame Sign alſo wm 

EXAMP, I. Ex. 2. Ex. 3. 
Add + 4 7 —5 4 ̃ 


+a I xabbghgs , 
cum + 34 +76 — 134 


+ 
| 
* 


25 


H 3 Bi Ex- 


Atv rrton of 


+ 5 t — bd 
＋ 4 aadd  — bd 
: + 6 aadd 2 bd 
Sum - 15 add | 3 bed 


Do you underſtand theſe Examples ? 
| Tr, Yes, except the (5) that ſtands alone in Ex- 

ample 2. and (— 4) in Example 3. for they have no 
Number ot Co-efficient before them. | 
Phi. It is true they have not; but they are ſup- 
poſed (as all ſingle Quantities are) to have Unity or 
1 placed before them, as you may ſee in Example 1. 
and Example 5. whoſe Sums are 3a, and — 3 bd. 

Tyr. I underſtand you now very well. 

Phi. Vou are then further to take Notice, that 
all Quantities that have not the negative Sign () 
plac'd before them, are ſuppoſed to have the affirma- 
tive Or, in other Words, thus: When any Quan- 
tity has no Sign prefix'd to it, it is then an affirma- 
ve Quantity; thus, à is the fame as 4+ a, ang 4 6 
E 
Cn ODS 3 CASE 2. 
Of StMPLE INTEGERS or QUANTITIES, 

having - contrary Signs. 


When the given Quantities are alike, but have unlike 
Signs, then. ſubtract the one Co-efficient from the 
ether, and place the negative or affirmative Sign to the 
Remainder, according to. where the Exceſs lies; that is, 
if the negative Quantity has. the greater Co-efficient, 
then the Remainder will be negative, and muſt have 
the Sign (—) ; but if the affirmative be the * 

# ten 


a 
* 
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then will the Remainder have the Sign (N,) and will 
be the Sum of the ſaid Quantities,  _ | 


4 bb —7 bb 14 *aabb 
—3 bb 3 bb — 43 aabb 
+ bb — 4 bb — 29 wr | 

Ex. 4. ExAMP. 5. 
— cab 42 bbdd 
9 abcd — 42 bbdd 
+ 8 abed (o) 


Do you underſtand theſe Examp les? | 
| „. I underſtand all but as 5th, for I cannot at 
preſent conceive, that ＋ 42 added to-— 42 can be 
equal to Nothing, I ſhould think rather, that ſub- 
traſing them they would be equal to Nothing. 

Phi. That is your Miſtake, for their Di erence 
is 84, (as you will ſee Cafe 2. in Subtraction); 
cauſe the negative Sign makes void the a rai. 

Tyr. 1 aſk Pardon, but I do not rightly 
hend it. 

Phi. I think you are a little dull now. Do you 
not remember that I told you, (Sec. 3. Dialogue 4. 
that this Sign (—) ſignifies a Want or Deficiency, fo 
many Times 4% than Nothing as the N 45t Aer 
it expreſs ? 


* Leſt the Learner ſhru'd miſtake the Remainder in this A 
and take 't for ſom? Quant ity, I thought proper to put it in a Paren- 
| theſis, to henify it ſtands for » Cypher only, and not for any Quan 
tity, See ial, 9. Odſervaticn 2. 

Dr. 


* 
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By. Yes I do. 

Phi. Obſerve then, Suppoſe that you ſtood in- 
debted to a Perſon 42 (. and had no Effects of any 
Sort to pay the Debt, then it is plain you would be 
42 Times: worſe than Nothing; that is, have 42 
Times leſs than a real Property of your own: Now 
ſuppoſe a Friend ſhould give you 422. to pay off 
the Debt, and you do fo, {till it is plain you would 
have Nothing in Hand to begin the World again 
mw Conſequently | then + 42 added to — 42 


5 57. I am very thankful, Philomathes, for ſo plain 
a Demonſtration. 

So I perceive then, that a negative Quanti 
added to an 3 one, is the fame as two af- 
firmative Quantities ſubtracted from each other. Are 
they not? 

Phi. The very ſame. (hea Ge 2. Ex. 5. in Sub- 
traction. 

Tyr. Thus far then I am pretty perfect; but how 
muſt I manage when the Quantities are many in 
Number, and have different Signs? 

r Phi: Very eaſily. Firſt collect all the Quan- 
tities that have one and the ſame Sign into one Sum, 
ſo you will have two Quantities at laſt to be —__ 
as above. 

Dr. Pray add 14 axx — 5 axx + 8 axx — aax 
— 41 axx + 39 axx together? | 

Phi. Obſerve then, 1 collect all the Quantities 
having one and the ſame Sign together, viz. 14 axx 
+ 8 axx -|- 39 axx, and theſe are equal to 61 axx; 


then — 5 a — axx — 41 axx = — 47 axx; 


| e axx added to + 61 axx, as before dirzQed, 


ALGEBRA. 3s 


— T4 axx Anſwer, the Sum of all the Quantities, 
1 will * you with a — 


— 


EXAMPLE 7. 


Add 4 ana n 12 aaa — 4 4 — 19 aaa + 
14 aaa ＋ 6 aaa — 9 das together, 


Tyr. Nothing eaſier. Firſt, 4 aaa -- q ae - 14 
aaa ＋ 6 aaa = ＋ 33 aaa; and — 12 aaa — 4 aaa 
— I9 aaa — q aa == — 44 aaa; then — 44 aa 

added to -|- 33 a = — I1 aaa Anſwer, 
"_ Yau) * right, but ſtill you have taken un- 
Trouble. 


2 herein ? 

Phi. Why did not I tell you that the negative 
Sign + — the affirmative ; therefore as you ow 
4aaa + 9 aaa, and alſo— 4a —9 aaa in the Que- 
ſtion, you needed not to have meddled with them at 
all, * add the reſt of the Quantities, and you 
will find them to be - 20 aa and — 31 aaa, whoſe 
Sum is — II aaa, as above. 

Tyr. I was a little wanting indeed in this Reſpect. 
Ph. To be ſure it faves Trouble; for ſuppoſe I 
were to add abb-þ- 6 abb — 9 abb — abb - 4 4b 
— 6 abb + 9g abb — 3 abb together, I have only — 
3 abb to add to - 4 abb, (for the reſt deſtroy each 

other by contrary Signs) and their Sum is + abb, 
the Sum of all. | 
Tyr. I ſhall take Notice of it ; but ſuppoſe the 
Quentin to be added are not alike, nor the Signs 
neither, how then ? 
Phi. You will ſee by the following Caſe. 


CASR 


ADDiTI1ON of 


— 


* TY T3 1 
8 CASE 3+ 


Of StuPLE ConTRARY QUANTITIES. 


When the Quantities to be added are unlike, whether 
they have Co-ethcients or not, ſet them one after another, 
without any Alteration off the Signs, and this will be the 
proper den,, abr 
Dr. This is eaſy indeed; then if I were to add 
35 ++ aa ＋ g — A together, T imagine their Sum 
is the ſame ; viz. 3 bc EC aa g —d: Is it not ? 
Phi. You are very right. See the following E- 


J. 


*% 


EXAMPLE I. 


9 


Sum — 5 l 4 da — ar —4⁴ 


EXAMPLE 2. 


»„— * IS Sed F 


22 © Sums7 gb + 4m — gag + 7 


* 


CASE 


* 
* 
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| CASE 4. 


Of Compourp INTEGERS of QUANTITIES. 


This depends upon the three preceding Caſes : For if 
the Quantities are alike, and have the ſame Sign, thin 
add them together by Caſe 1. 22 have contrary 
Signs collec all ſuch together as have one and the ſame 

gn, and ſubtract them from. cach other, - ſetting the 
= where the Exceſs lies (according to Caſe 2.) be it 
Rus or — But oe uantities and Signs be both con- 
„then, (by Caſe 3.) ſet them one after another, 
wi out altering any of the Signs, and you the Tatal, 


3 


I3I5 © „ e 
Add 4 x + 6 14 * — 9 
opts & 75.7 Mt 
sum g I 37 Wen 


ExantyLe oy 


Add 4 5% * i185 
A 9 „ a, 


2 * * * 
So” Rd 


um s & B's e eg; 


1 
— 0 


ADDMitron / &c. 


More EXAMPLES. 


EXAMPLE 4. 


4 ahi LGN T9 —=g 
Mn tp 4 8 aba 1 


, . 
— * — 8 2 . 8 


Sum 4 abed + 7 d — 2 


Ex AMrIEZ ZZ. 


* * 


S T 7 
12 y 


—e—g+4wuk 4h — x —f 
TITRE + 8; + 5 = 


Tyr. You have made Uſe of all the Caſes I fee in 
theſe Examples. 

Phi. I do it on Purpoſe to ſerve you; and do you 
think you are perfect in Addition ? Look at Example 
5 once more if you be not. 

| Tyr. I think I am indeed, Sir. 
Phi. If fo, we will paſs directly to Subtraction. 


SECT. 


- 


SUBTRACTION / - &c, 


SEC T. 


II. 


85 


SUBTRACTION of A LG E B R A. 


Fr. | Am afraid. Subtra ion will puzzle me, for 
I remember I was more ſet in this Rule in 

Vulgar Fractions than in any of the other. 
Phi. Be not at all diſcouraged, for you will pre- 


the 
dition, 


CASE 1. 


_ do it I am.ſenſible, if you take Care to mind 


" 


ules; for TI fhall proceed the ſame as in Ad. 


Of StPpLE INTEGERS, having the ſame Sign. 


I ben you have any Quantity given to be 3 
from another, then change the Sign of the Quantity to 
be ſubtracted into the contrary Sign ; that is, 7 it be +, 


make it —, and if — make it 


it I, and then add them 


by the firſt Caſe of Addition, and you have the true 


Difference : Or, 


[f the 


Quautities have one and the 


ſame Sign, N ubtract the Numbers or Co-efficients 


as in common Subtraction, obſerving to 2 the - 


belonging to them to the Remainder, 
Ex. 1. Ex. 2. 
From 3 4 — 21 5 
Take — 95 
Auſ. 2 4 — 12 6 


ly 


Ax. 3. 


6 had"; 


Ex- 


"SUBTRACTI1ON' of 


EXAMPLE 4. 


| From — 24 abd 
Take — 9 atd 


Anſ. — 15 abd 


CASE 2. 


Of StmyPtE IN TEGERS, having contrary Signs. 


. When the Quantities to be ſubtratted have the nega- 
tive Sign, and the other the affirmative, then add them 


together as in common Addition, and you have their true 


Difference; ta which place the affirmative Sign; but if 
res uantity to be ſubtracted have the affirmative Sign, 

the top Sau, the negative, you are to add as be- 
8 but then place the negative Sign to their Sum, and 


it is the true Difference. 
| . Ex. 2. 
From 4 — 73% 
Take — 3 %% + 30 
Dif. ub 7 bh . —10 55 
Ex. 4. 
From — a 
Take be abcd 


K _ 


Difference — 10 abcd 
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EXAMPLE-$5, varied. | 


From 42 bbdd J 42 aas — 42 l © 
Take 42 bddad — 42 aabb ＋ 42 bbad * 


— — — — — — — 
- 


Diff. (o) ＋ 84. 4% — 84 % 


CASE 3. 

renn QUANTITIES... 
There is no Difference in the Wark of theſe and ſimple 
Quantities, only obſerve to place the Sign 1 the 

Difference according as is required, | 

Ex AM. IJ. EXAMP. 2. 
From a + 3 22 — 25 
Take a — b + 9 — a ＋ 5 —9 


47. ＋ 25 — 9 2 — 2 ＋ 


EXAMPLE 3. 


From 7 aa +b — 7 ic + 14 
Take — aa 4.8 bh 24 10 


Tyr. Mighty pretty, and withal very eaſy. Pray 
how are unlike Quantities ſubtracted? e 
Phi. I will tell you directly. 


* See Caſe 2d, Ex. 5. in Addition, 
a F I 2 CASE 


38 Sovztxacntion of; &c. 
"C4324. 
Opie an Yor UNLIK EQuANT 1118. 


den yon are to — unlike” Duantities, let them 
be either ſimple or compound, you have no more to do, 
but only to ſet the Quantities to be + ſubtrafted directiy af- 


ter the Quantity you ſubtratt from, firſt obſerving to 
change er alter their Signs; thus — true e Dife | 


; ference. -. 
bat 2 EXAMPLE I. 


From a + 13 


Takeg — 4 + 9, by changing the Signs. 
| tif. @ e 


EXAMPLE 2. Je 


4 


mia IX ifs — of 
Sy — 4TH 


Anſ. 42 be 1-24 4 — gg— 17h +14 xx +4b+ 15 15 


Br. Quite plain indeed: Pray what is next ? 
Phi. Now, Tyrunculus, we are come to Multiplica- 
tion. ; | 


4. — 7 ” o 
| SECT 
. 1 a ; . 
* * - 


-  MorTIiesrcatron'g;, Kc. ty 
| S EC r. I: | 

MvuiTiriicarion of ALGEBR A. 

Tyr. ] Think that Subrra#tion is eaſier than I thought 


for. | 

Phi. Nothing like Delight and Application, Ty- 
runculus, theſe make Things eaſy. : . 
Br. It is very true; but I am afraid of Miutipli- 
cation. . | 

Phi. Moſt. Learners dread a freſh Rule, though 
they wiſh too to be trying 'at it : But what ſhould 
be the Reaſon for ſuch Fear, ſince the ſame Care 
will conquer one as well as the other. 

Tyr. Pray how is Multiplication performed ? 

Phi. There are three Things to be obſerved in 
this Rule, wiz. | | 204 © | 

1. When the Quantities have the ſame Sign. 

2. When they have contrary Signs. . 90 

5 When they have Co-efficients or Factors. 14 

n all which Caſes you are carefully to obſerve, 
that when the Signs are both affirmative, or bath 
negative, the Product will be affirmative ;* but when 
one is affirmative, and the other negative, the Pro- 
duct will be negative: For LE Xx -þ-, or — K —, 
produce -+ ; but E Xx , or — X , produce leſs. 


| Cat W. 
Of QUANTITIES having the ſame Sign, 
If the Buantities have ne FaStors - or Co-ellicients,. 
then only join the Letters repreſenting ſuch Quantities, 


3 ane 


Morris ATN. 

one by the Side of the other, and place the Sign I before 
them; but if they have F actors, multiply them as in 
common Multiplication, placing the Product before the 


., 
Quantities. hs "i . * 
1 8 11 2 * ; 7 Aa "IF* . Y 
afoot: er i Meat 20s E. 3. 


* | _ Mult. #- #1 40, "Fins — 256 


e 
eee 5 "SM Pct oa nth 


——_ Mut 6 x 50 14 bb 
| by 2g 3 
11 d odua + 12 427 3 5 30 bd 


HBr. This is eaſy enough indeed. 
Phi. Nothing eaſier, therefore we will paſs to 
Caſe 2. | #48 
| CA81 2. 
To Mu1lT1PLy contrary Signs. 


Ex. I. Ex. 2. EXAMP. 3. 


r. e 


AL. G ERBR A. 
EXAMPLE 44 


43 Muang 8 b 
„„ CO 
Produdt — — 32 ab. 


Thr. There needs no more Examples, Pray 
what is next? 


Phi. Cas * 3 - 3" hint 
Of COMPOUND QUANTITIES. 


Multiply every particular Quantity in the Multipli- 
cand, by ary 7 ark or Part of the Multiplier, as 


do 1 12 common Multiplication; then add them toge- 
ther by the Rules of Addition, and the Wark is dune. 


Product abd + 4 166 — 4 db 


e EXAMPLE 3. 


* 
_ 


— — — X * 


92 MuLTIPLICAT ION of 


Mere Ex AurLES of CoMPounD QUANTITIES. 


f ExAMPLUM-  ExamPLE f. 
- Mult. a + 5 $9» þ 
by a + 5 — 8 — 
aa + ab 84 — ab © q 
＋ ab ＋ bb . | 


Prod. as + 2 ab. + bb G2 0 4-4 


EXAMPLE 6. 


If . 
by 2 — 3 
x 4 J. ab | 
— K — bb 


Product as — 7 


— : 4 


EXAMPLE 7. 


Mult. ab + d — 6 
by e + 4 


abc + ad — 6 
+ bd + dd \'— 6 d 


Prod. re 6 6+ Cd — 6 0 


— — — 


Ex- 


KLG E * 


ara I tt 
; iuris 8. Nel eit a 
Ha F N , eee ee 
by. An „ 
99. renn 


D 
+ 6 ＋ 3% — 12 


— a4 ae a. —_— —_— —{ 2 — Y 1 


N 41. 28. 55 zn 


Ex Au . 


« ft 


Prod, tad tantrk+ + 
EXAMPLE 10. / | OA 


Mila ©... 4. 
by a — 5 — 


— —— 


aa ＋ ab | ac 
— ab — bb — bc 


— — bt — cc 


6 — 


* 


Prod. as 2 be — 4 


1 K 
6 4 " 4 . 
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Tyr. I underſtand the Examples very well; I ſee 
in this laſt Example, that E ab — ab, -þ ac 3 
J e each other when you come to add them 
3 ö 


Phi. Way well obſerved, Tyrunculus ; this : 
me Reaſon to HOPE. Youre Pete in what you 2 
ſeen done. 

Tyr. I hope ſo. But pray; Philemathes, let me 
aſk a Queſtion. I am not yet fully ſatisfied why + 
* — ſhould produce —, and that — x — ſhould 
produce + ; have you no other Way to demonſtrate 

it but barely telling me ſo? 
Phi. To be ſure, it is eaſily proved as follows. 
Suppoſe I take 4 Quantities, and make them equal to 
any 4 Numbers, v:z, Suppoſe 5 = 12, c=4=4d 
Ad, m f = 6. Then place them in ſome ſuch 
| like Order as follows: | 


— — — —— 
Son ew >, and d—=f=2 
Now 6 — c x 4 — f =8x2= 16, the Pro- 
duct of their correſpondent Numbers 8 and 2. 
Therefore 7 , d —f will be = db — & — 
5 + fe, viz. =16, if the Work de right. 


PrOoP.» 


Firſt, r 
And eXf 24K 2 24 


1 N 2 * — — 


e = 120 


* 
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Again, ; 


| That is, d x fb =. 104, which taken from 
120, leaves 16; that is, bd +. — d — fb = 
120 — 104 = 16, as above. Conſequently there- 
fore + x — produces —, and E X or X — 
produces ++, Q E. D. 1 

Tyr. I cannot lay I underſtand it by looking, it 
over ſo quick, but I will confider of it another Time. 
In the mean Time, pray tell me what is the Meaning 

Phi. They are often uſed in the Mathemgtichs, and 
ſet at the End of a Demonſtration or Proof of any 
Problem, and ſignify, that the Thing given is not 
only done, but demonſtrated and proved, and is 
thus read, Q. E. D. which was to be proved. 

Tyr. I heartily thank you. Pray have you any 
Thing more to thew me in this Rule ? A 

Phi. Nothing more, only leave a Sum for you to 
work at your Leiſure, which I would have you try 
at. a = 


n EXAMPLE 11. 


Multiply 3 r 1-4 % — 2 4 


8 
2 RE? * 


* 
kad — _— 


Prod. 6x* - dun = 12.6 ©. = 20bd $248. 


| > %* 04 3. 2 _ wha 
* 4 - EL . - * o * * o 1 . 
4 * 


| SECT. IV. 


DivaszoN FALGEBR'A 


Te BF. Fear * — will find” me but a dull Scholar at 

fox as common Diviſion is harder 
thaithe 712 three Rules, T think of Courfe Divi- 
2 of Aera muſt.” 

Phi. Feonfefs it is fonethiins more difficult ; but 
what of all this? Labour overcomes all Things. How- 
_ it is eaſier perhaps than you Imagine. 

Hir.“ How is Diviſion performed: 1 

Phi. In Diviſinm are three Caſes; in all which 
you are to obſerve, as .1n Multhication, that if the 

be alike in the Diviſor and Dividend, the Quo- 
tient will be affirmative; but if unlike, the Dudtient 


_ have the negative Sign. 


#. "> þ ip © 


dus NTITIE' Air the ſame Sign. 


"if be ties have Co-efficients belmging to 
them, then divide the one by the other, as in common Di- 
viſion, and place the Quantities in the Quotient. But 


of the Buantities herve 0 Co- efficients, then ſet the 
ividend a-top, and the Diviſor under it, Fraction- 


' wiſe, and if you find the ſame Letters or Quantities in 
' beth, cancel or caſt @way Juch Letters, and the Remain- 


der-witl bz the true Puotient or mn re 7. Thus, 


ee to 5 deb 


and * J find 45 both in the Dividend and 
the 


er it thus, 


"db? 


51 * 
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the Diviſor, I expunge or cancel them, and then only C 
remains, which is the Quotient or Anſwer. 


_ . | i 
Divide bbdc abe * 
bk OM SS 4s 
„ ExAMPLE 3. r 
Divide xxddJs , „ ; 
ty ape ry 
Ex. 4. Ez. i Ex. 6. 
Divide 15 7 — 4 abc 
by 5 — 4 abc 
L l C4 ied - 
3 33 


Of UNLIKE S1GNS and QUANTITIES. 
Divide the Quantities and Co-efficients as before, 
and to the Quatient annex the Sign —, and tie Ii ert 


% : 


is dne. 3 
Ex. I. Ex. 2. 0 Ex. 3. 
">=. +. 5 +... ; 85 ata 

—-3x 80 
e 2 
— I5 x6 64 brd 
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EXAMPLE 4. 
Divide 4 ale 


by — 4 abe 
4. = 1 
Proof 4 abc : 
Ex. 5. *þ Ex. 6. Ex. 7. E x. 8, 
Divide ab 14 4g awxbd Imnd 
by g e ac Inc 
'T 25 14 r xxbd md 
* 2 5 xx a © "c 
Be. J underſtand it very well; but how do you 
divide compound Quantities ? 


Phi. The ſame as in Multi pl. plication, by going 
through every Member of the Dividend and Diviſer 
according to to the Order of common Div: vi ſion. 
| ©», CASE 3. 
c Comrouny QvanTI+12s, 
Theſe are divided as the other Quantities, due Regard 


being. had to the Signs and Co- efficients. 
Ex. 1. AE. Ex. % 
Divide ada + abcd 18 ab ＋ d — bad 
"by. 44 esel a 
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Tyr. Let me aſk you one Queſtion ? 


EXAMPLE 3. 
er 


Divide 4 abc — 24 aabb 2 32 bad 
by — 4 ab $i 


4 


_— 


Phi, Anſ. — Ic + 6 36 + 8 4 
Tyr. Very well; but pray is not Diviſion _—_ } 
ſometimes at large, or do no Queſtions require it 
Phi. It is frequently ſo wrought, and I could have 
done the laſt Example ſo if 1 would. 
Tyr. Pray do then, it may perhaps give me a bet- 
ter Idea of Diviſion than I have at preſent. 
Phi. Obſerve then the Work, Tyrunculus. 


n zabad—lc-TGab.-T. 84. Hof. 
44 es! (4147; ors 


—24aabb 4 
A | 
—32tad 
—32bad 


— — 


O 


Tyr. I like this very well, and it appears much 
plainer to me than the other, Pray give me one 
more Example? © 
Pdbi. Suppoſe it were required to divide bx + N 
2 cd — xe— de by x ＋ d, it will ſtand as fol- 
ows. 


70 K 2 Ex- 


D1v1s10N ' of 


"EXAMPLE 4. 
*+0) inp error (bþ oe An 


bx+84 


| "xa ko 12 
— G — 96 er 16 4 


&õ XR Xx — IZ XK 


2 —— 
＋ zar a4 


— 


0 4 24xx—06 
+ 24x5—4Bx 


0 448 
= 


| Proof FITS ET 16x ens 
ws wal give you but only this Example. 


Ex- 


EXAMPLE 6. 
kette eee 7 
: ; | OUTER IRR 45 
_ d 
— 
8 . * 
— 56055 7＋¹ů608 5 
| +30bc—=5db 
+30bc+546 . 
—545+406 | 
—»$db -gd 
— — — 
440 —72 
+40b—72 


Tyr. I Jo not underſtand this, that yy 36a ſhould 
Rand under gxxb : Pray how do you ſubtract them? 

Phi. I do not ſubtract it from 5xxb, though it 
ſtands under it, but from —t36a further on in the 
Dividend, and fo on for the reſt. 

* Then it matters not whether the Quantities | 
ſtand under each other I imagine ; does it 

| Phi. Not at all, as lang as you can but find the 
ſame Quantity any where in the Dividend ; and you 
would do well in ſuch long Sums to make a particu- 
lar Mark againſt ſuch Quantities as you have taken 
down or done with, as you do in common Diviſſon. 

Tyr. III remember it ; ; but ſuppoſe there ſhould 
be any Remainder (for I imagine the Quantities will 
not always fall out even) how then do you manage 


it ? 
K 3 Phi. 
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Phi. The ſame as in common Divi/ion, by placin 
it over the Diviſor Fraion-wiſe. hus, ſuppoſe I 
were to divide xx,— bb + xc, by x 4- >; I find the 
Quotient to be x — 5, and there remains xc ; which 
I place over the Diviſor, and the Anfwer ſtands 
xc . | 
thus, x —b . 
. Have you any Thing more to offer in Divi- 


Phi. I think there is no Occaſion for any more 
. Examples. | 
+ Tyr. Pray what comes next ? 

Phi. According to the Order of Arithmetic the 
Rule of Proportion ſhould" follow, but I ſhall ſpeak 
of this under Dialogue 7. and ſhew you firſt the Na- 
ture of Agebraic Fractions; though one would think 
there is no great Occaſion, fince I have been fo par- 
- ticular in Vulgar Fractiont, in which, if you are per- 
fe, you cannot miſs to underſtand the Algebraic, 
which are done one and the ſame Way, only with 
Letters inftead of Numbers ; and this can be no 
rw Difficulty, ſince Numbers are only repreſented 

by ſuch Letters, as may be ſeen in the following 
l Dialogne, : 


|; / 


* 


DI A- 


RevveTion ay, bc. 103 


— 


— — **. 


DIALOGUE vi 
SE.CT-.L 


Of ALGEBRAIC FRACTIONS, and fot of | 
REDUCTION, | 


CASE 15. 


4 


TO reduce a mixt O. Dutity to an i Algebraic 
Fraction, multiply the whole — by the Drno- 
minator © the Algebraic Fractions and to the Product 
add the Numerator. a 


EXAMPLE I. 


Reduce a > to an improper Fraction. 
b 


a — 
x 


xa + wy 
Ea 


Compare this with Caſe 1, in Vulgar Fractian:. 
2 
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EXAMPLE 2. 


Redyce a.. 5.4 0 an improper Fraction. 
47 a + b 7 8 


Z Tyr. I have ſeen 3 Books of Algebraic Frac- 
tiom, but I do not remember any ſuch 8 as 
theſe: Are they neceſſary ? 

Phi, Certainly they are, and that you will ſee if 
you do but the fame by any Figures you pleaſe 
to make equal to the Quantities ; and this will be 
ſome Help to you, and give you a of an 
Equation. 8 4 ee 
In Example 1. let a = 5, 3, x = 6, then, 


— 1 Hof. or rather P43 = = 


For xXa=6X5=30 +b=4, = ber 


D. &c. &c. 
HBr. I think it is neceſſary i indeed, as you ſay - 

hs: And the Beauty of it is, the very next Caſe 

proves it; for hal fake the fame wo E 


xamples. 


ALGcEtBRATiCc FrxaAcCTIONS. . Joy 
Cas 2*,. 

75 reduce an improper Fraction 10 a mixt Quantity, 

This. is only the Reverſe of the former, for you 


have no more to do but to divide the Numeratot by 
the Denominator, and it is done. 


EXAMPLE I. 
. Reduce = te its equivalent mixt Number. 
. > . 7 . 2 19 Va. 
4. ». | 1 
. —— 5 . 


bay 


kreuz 2. 


Reduce 


4 
I2+#+c +206, 


4+ * to its equiraleht mixt Number, 


0 b-. &. 
tb 


c * * . * . - 6 +% & 
% 
P _ 


® Compare this with Caſe 2, in Pulgar * 
| ASE 


* 
7 2 2 


206 2 REpucTion/gf RK 
CASE 3*. 


To gie; to n ALGEBRAIC 


Ns aa FRACTION., 


alli given Quantity by any other Quantity, 
Me 25. hg Snipe 2 fe 


tity you multiplied by for a Denominator, and it is done. 


4 EXAMPLE I. 


\ 


Reduce bu to an "Algebraic FraQion, pevin de fs its 
Dame. 


b X de =-bde 4 ail d =b by the nen Cj 


EXAMPLE 2. 


39 Ape kc, having Heb 


Ju its Denominater, 


a Xx — a EXT. 
Firſt X + a + of AS * + f 


you underſtand it ? I 


Tyr. 15 cannot mils it; you need not give any more 
es. 
Phi I ſhall not; but you ſhall ſee how that this 
Caſe is only the Reverſe of the next. We ſhall take 
the ſame two Examples. 


Compare this with Caſe 3. in Vulgar Frofions, 


— 


| * 
2 | CASE 
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$A 33 4*. 
7 abireviate an ALGEDR AG FRACTION. % 
Divide the Nania by the ae that is, 


 expunge or caſt away Jus - a as are found in 
both, W 8 have your Deſire. 


” 


F 


| Reduce 2 to its lotuęſt Terms. : | 
= — (divided by) & =. See Example 1. in 
laſt Caſe. 


EXAMPLE'2. 
Reduce EET, to its hui Terms | 
— See Example 2. lat Caſe, 


20 aab , 8 bld 2 15 
8 * an 


. As Fractions are ROI Pf by Divifon, i it is | 
often cuſtomary to put Unity under ſuch Abbrevia- 
tions when the Denominator is caſt away; that is, 


che Anſwer be a whole Quantity, put the e 


, yy Dei 


6 


* Compur this with cent m. = 
| „ner 


es  REDUCT1oN' of - 


1 under it: Thus a 2, . ex - 


een a i: i as: 224 4 


8 ALS * PIO * 


To reduce Quantities of — Denne ts Alge- 
braic Fractions, having a common Denominator. 


Muttiply all the Denaminatars continually for a com- 
mon Denominator, and every Numerator into all the De- 


nominators 2 its own, 1 * be new Num- 
Fators. | 5 
Tyr. I think I can do this direc! | 
Phi, No Doubt of it, for it is he ſame as 0 
in ä of YVulgar Fractians. 


"EXAMPLE I. 


Reduce and =D to Fraftions having 4 ai 


"” "Denoninater. 


Tyr. Firſt then, bx AN F lar fora — 


Beer. Then, a x d x f= adfN. N. 
Again, e UX f= chf N. N. And laftly, e x 4x 
* eb N. N. So are adf, ch, db, new Numera- 
— pm 
eee as follows : 


3» Compgre this with Caſe 7. in Pulzar Frafions, 


AR 


"?q 


An ſ. 


— 
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* i N 12 


| 47 * by Caſe 4. 
11 b 2 0 * 2 4 * * 


ö 1 
Phi. You are very rig * Sta Ln "lk 
glad to ſee you ſo tractable. You ſee therefore hat 
the Order of Agebraic Frattions is the "lame a8 
Falgar. | 
Tir. Yes, I perceive it, and I find „ e 
true naw, that to underſtand Yulger Haier well 
ſaves a great deal of Trouble, that muſt unayoida- 
bly happen to thoſe that are ignorant of them: 8 
t comes next? 
Phi. I have here Wenn you three Caſes. more | 
than are in general taken Notice of, that you 
ſee the Relation that Agebraic Fratios bear to VP - 
gar. I ſhall therefore ſhew you now how to add 


1 


1 


* — —_ 
EE —— — W 
„ = — — * 
— — — — — 1 
— 4 — ER 


— — = * 


110 0 Ap DT 1 1 0 N of 
| 3 5, 
SE G . F. 


5 
ADDITION of VULGARFRACTIONS. 


Tr. AS, Reduicn of Algebraic Frations is like 
Vulgcr, J ima zine that Addition is done 
much after the ſame Ma iner alſo : Is it not ? 


h. bee ſa ne: en N 


4 FS ag | Hh c 105 2052 ; 
add f ad together. 1 5 


mile, 1 * o 26710 
To r. Becauſe the Gange bo a common De 
xominator, I only add the Numerators, - viz. -b + c 
+ 4 under which I place the common Denomina- 


$2 2. 1g” 
tor, , and their dum is E. 9 | 1 
Phi. Yay right. "FH : n 4 r 5 ow 
8121 7 N HW rt I i ty © = 1 
| E x AMPL E 2. 
fs .4 42.0. if © _ 
Aa 5 i Hind * Le. 


2 : 

Tyr. Firſt, by 14 for a C. D. and bx 
Ax 6 ids NN, Again, c X * X @ = (xa N. N. 
And laſtly, fx 4x x = fax N. N. WHEN LITE as 
under: 

N. Numerators bda 
ca 
532 r. 
D 


R 


=p "> 


Or 


- 
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Or if you ſet down all the new Numerators over 
their common Denominators, and abbreviate them 
by Caſe the 4th. you will ſee they are the ſame, and 
will be equivalent” bog the Fraction given. Thus, 
23 6 cxa 2 . 

22 x, xda © 2 2 

Now I will aſk you one, if you pleaſe, with » mint | 

Numbers. 


Phi. With all my Heart. 


EXAMPLE 3. 


| Tye. aufe e 


Ph. The Quantities not being alike, T add them 
only by the Sign , and add the. Fractions to them 
alſo by the ſame big as they ſtand. Thus, their 


Sum is gx + | + od Þ Or otherwiſe thus, 4 x -+4 


if b Ir bbs dun 
Ez E. Or, £2435, af Nor ©! 


Dr. If it were 180 too m Trouble, Phils 
mathes, I ſhould be glad you would IP this 
a little plainer-to me. en PIER | 

Phi. That Pl do three Ways. | 

1. As the Quantities are unlike, I only place. ger 
one after the other, (agcording to Gaſe 3. A 3s 5) 


and their Sum i 15 AFR. = + ap. 0 e 0 


L 2 2. By 


its 27:0: AgSeX FX: ok 1 
ur 4 By reducing the mixt Numbers to improper 
Prins, their dum i ig — Sate 55 5 , 


Cx 4.7 


3- Reduce the 1 2 175 to a common 


FE EF you will AR + Eto kg add 


the whole Quantities, and you Z "FR 4 x ＋ + 
bf tag 


But however, I will even do more than you de- 
fired, you ſhall {ee the numerical Proof, Let x = 4, 


then will 4-x = 16, and let the Fradtien - ==. 


Make = 4, and d= . ur * 3 


125 and * the N J T* Now at your L Lei- 


2 add 16 3 55 to va Þ 9 wil have 0. 


eg QE. 5. Does an ure, 


plain to y r . 
Tyr. You lay me under the e Obligations, 
Philomathes z it appears quite eaſy to me indeed. 
Phi. Tam glad of it, then'you are qualified for 
Subtruction, and there is no Oceaſl6n to dwell any 
longer upon aun. mug tin ba 


SECT. 


ACTIONS. 113 


41 
A III. : ©; 1 N 
| N Ur! 
Senner nen of ALGEBRAIC Fa- 
; mY Tenn 78 N 77 7 
| A1 45 


15 H o 40 You as Subtrafion R — 
Phi... By. one general Rule, viz. If the 
Bad have a common Denominator, ſubtract the 
Numerators, by placing the Sign is * before that 
which is to be dubtractel, and place the Difference 
over the common Denominator; and if they have 
different Denominators, reduce chem (by Caſes. Sect; 
1. of this Dialogue) to a common Denominator, and 
then ſubtract the Numerators as in Err d of - 


* Integers. i £ 0 
e EAAurLx e 5 
| ö 2a. d. 19 18 * V 2310 " 91 
"Fs — rake wa N 
b b 
— — . 9 — = 3 
ay 
Ex. 2. FE > 3+ 


From = +4 4077 225 C 
ET . AIG + £ 


30—x Arier 
1 TE RT 2 2 
— 93 3 10 N T+ 2710 % 
Difference 2 ———— — 
77 3 . ad -\- 4 n (OR 


44 114422477 
114 * oT r Pen T1 * 
r. I muſt confols I db not appithend theſe two 
laſt Examples. 
- Phi. You do well to fay ſo, for they are not to be 
2 every 8 at firſt Sight. Obſerve 
then, the Numerators of Example 1. ar b, ang 
b — x. Now as. before died) 7822 2 
of the A to de Abu dee, an 
will be — 35 , which added (for this 752 5 
remember to do when the Signs are e to 
4 „ makes 2 — 25 for the Difference; ' And 
thus you muſt proceed with Eramplt 3. always re- 
membering that the negative aiid affirmatrae Sig be. 
ſore the ow Quantity deſtroy each other, and you 
will find that 10 .x-4- 2c remaitis, The'famE is to be 
obſerved if the Fractions have not a common Deno- 
minator after they are once reduced to it. And 
thus much for Subtrat?7ion, provided you underſtand it. 
Hr. I thank you for this freſh Inſtruction; I am 
now pretty well grounded in this Rule I believe. 
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EET, IT, 


toy ron e of RG 


I FRACTIONS. 


Phi. WI. ELE, 7 negli, * think you of 


Ty. Tthirik. kt can work it without ſhewing, if I- 


am not miſtaken. FL 
. | 1 Phi. 


\ 


Re EEA A bl Ing 


P. That is right, E non Tlove bo 
bold and 2 f every new. 


. 
then, — * — 33 _ * "+3544 8 * = 
nm 6 I 


a * 
24 


er amt by <= dn Pg 7 25 cno0ls 


J. 


Gr, If I remember, Lam- ER 


Nu merators 5. mag for a new Numerator, and. the 
Denominators fer a neu N Thus, s * 


a be e 45. N 


4 
} > N 237 


. * A * 57 
” Phi 3 eech. pv ap 1 7 5 


5 75 Fil, 7 22 e Þ 3 for n 
N. N. and g H = ag +g b for a N. D. 
Z 
So will the Anſwer be be — 3 
Phi. very well done, N indeed. 


Tyr. Now, Sir, give me Leave tu alk. you o one 2 by 


\ 


Ex ANU TE 2 — 
lade EEE F=25 2S*by 2.64 6u. 


Phi. Why, Tyrunculus, the Multiplier” bein 
whole Nane, I make a Frachion of it, and it wil be 


Sas: — . ao 
Malt. — 1 b by ——— 
Then 


#26 Mpznay L 1 CAT. LON, &. 
| a ag ang the Numeratore and Depominators 


Inf 24ahx4+-2bb—50bx+ Bet $98 0, 


rather, it is 24 ah 44 b. ay — 150 3 


abbreviated. Do you underſtand it? 
oy Tyre Ye; very.” yell, "except the abbreviated An- 
ſwer. 

Phi. pray lock at C the 45 in RiduBin You 
ſos as I have x for the Denominator, I caſt away or 

cancel x alſe in Part of the Numerator; and as 

there is — 50 bx A- © bx, this will be —44 bx; then 
cancelling .x,/it'is — 44 b, and x at laft is ſet under 
the Quantity 2 abb Fradion-wiſe, becauſe x is not 
found in it. 

Dr. I heartily thank vou, e for this 


Pz. Ex 6 pi <Y 2 SM | 
„ 
e 2 4 

Mak 20bbxd + ge 
7. „„ . + 
E 9 ax. 


- Reduce the mt Numbers to improper Fractions, 
and proceed as before, you will have the Anſwers as 
_ which I beg you would * at your Leiſure. 


1 VIS Io of," Ne 7 
1 1 thank you, Philomathes ; Lein try it di- 
ih e v0 ANF, 4 Thing further to ſay of 
this 


Phi, Nothing but only, that when it is required | 
to 4 F. any Frattion by its Denominator ; then 


caſt away the Denominator, N the Numerator 
_ is the Anſwer. Tus, * * gives e For 


2 * _ L = (according to Ex. 3) S0 al, 


9g & 22 —— 
W gives. g b EE d. Af. S to 


the Numerator. And now * we wild 
proceed to Diviſion, | g 


«n „„ 


; . — 8 * c 7. v. ; * * 
Dyv2420n LE Aer onA F arne 


5 Dare "i I ſhall not be able to work 
1 Dinifun 
Ph. Poh ! You are now going to be dead: hearted 
in, and without Cauſe ; and 1 had much rather 
find you as bold as you were in Multiplication. Con- 
ſider, Tyranculus, that every Learner may be com- 
pared to a young unexperienced Soldier; and though. 
we will not call Arithmetic his Enemy, yet he has 
many Skirmiſhes to go thro?, an muſt not only 
fight, but that valiantly too, to overcome them; for 
a Field is ſeldom won by Cowardice : Beſides, Ty- 
runculus,, 


118 Divieron of 


J have hitherto furn iſhed you with Weapons proper 
for ſuch een as you have met with, and 1 
ſhall take Care to provide you with others for every 
freſh Attack; and do you but learn to handle them 
well, and you need not fear but you will always 
overcome. 
Tr. You lay me under the higheſt Obligations 
to love and thank you, for being ſo careful of me, 
Pray then how is Diviſion performed ? 
i. The fame as in Vulgar Fractions. Multiply 
the Numerator of the Dividend unto the Denominater f 
2 Divifor for a new Numerator, and the Denomina- 
tor of the Dividend into the Numerator . the Diviſir 


er a new Denaminator. 
Ex. 1. Ex. 2. Ex. 3. 


© Diide r r ivy 
„ 14 ba 7% 16 xxc 


** I underſtand it very well; but ſuppoſe 
the Br to de ane and the fame Denomi- 
nator? 

Phi. Then caſt 2 So the he Denominator and 
nn hs wy ra ht | 


* _ 
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"al abi ExANPLE + 3 5105 £ oY 
A ba + be þca-þ or : 145 n 8 
by. = I 

Divi head; 7.97 Eb it 
will be thus, Divide ba + bx +a + & © 
ee (a+x Auſ. 
| o batons | | 

bx + + + 
| 0 3 

Do you underſtand theſe Examples? 


Tyr. Yes I do quite well. 

Phi, Where then is the Difficulty you ſo much 
apprehended ? 

Tyr. I muſt confeſs that [ was a | little fearful juſt 
now. 

Phi. I know it, I could ſow it in . Coun- 
tenance. 

Tyr. You have been ſo kind, that Imuſt confeſs I 
cannot value you doo much; nor can I repay you 
but with Thanks. 

Phi. I do it to gun you, as I oblery d, and if. you 
receive Benefit b en, my Inſtructions, return the Thanks 
elſewhere. I only deſire you to be chearful and cou- 
rageous, not timorous, for that will hinder 915 in 
your Purſuit. 

Tyr. I will endeavour to, follow your Advice i in 
every Reſpect; but it is a dull yy: for Learners | 
for the rt fo Rules, ITE ww 


T3 1. ' f 1 


a © 
; | : | 
k „ 11 - 
0 # I , . * I 
” - g 1 , * 
Þ * 95 * . » | 
* N ” 9 : * 
- * 4 
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Phi. 10 own it is; but now you are paſt the worſt: 
You have in a great Meaſure drawn aſide the Maſk, 
and as ſoon as * are acquainted with 3 Rule of 
Proportion, and underſtand. a little of Equations, 
(aich you will ſoon do) it will then fall quite off, 
and you will with Pleaſure be raviſhed with the 
[Beauty of its Face, and the Symmetry. of its Parts. 

Hy. How long will it be before 1 come to the 
Rule of Propertion ® | 

Phi. 1 * you the Nature of it directly. 


" DIALOGUE VI. 
| SEED." 


07 PaoPoRTION 8 


T; "WHAT, do you mean by Prepuortion ? 
ih Proper is the Nuten, Reſpect, 
au umbers or Quantities bear te 


ex her A Certain Ratio, - deaſan, Analogy, or 


- Ts not Ret and Proportion then all one and 
the lame ? 

- Phi. They are ah in uſed and poken of as one 
nnd the ſame Thin ng, | but there is a Difference ; for 
ſtrictly ſpeaking, Ratio is not Proportion itſelf; 
but ſhews the Difference of Numbers, by comparing 
one with the other ; — it are ſeen the _ 
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or Analogy that the Antecedent bears to the Con 

2 ſuch and ſuch. Compariſon, and in Cour * 

roportion that the Numbers bear to each other. 

F Jr. Ne do you mean by Antecedent and Con- 
equent | 
Phi. In any two Numbers or Quantities, the firſt 

Term is called the 4ntecedent, the ſecond the Cunſe- 

quent. Thus, 4, 8, Cc. 4 is the Antecedent, and 8 

the Conſeguent; the Ratio is 4 becauſe 8 is 4 + 4, and 

the Compariſon i is 2, becauſe 4 and 8 compared, one 
is twice the other. So alſo in any Series of Num- 
bers, as 2, 6, 10, 14, 18, &c.. 2 and 18 are the 

Antecedent and C onſequent, and all the others between 

them are both Antecedents and Conſequents. 

Tyr. I underſtand you very well; but pray how 
many u Sorts of Proportien are there? 
Phi. There is, 1. Digund? OS or the Rub 
dire. 2. Arithmetical Proportion, or Pro- 
le Geometrical Proportion, or Progreſſion, 

4. Duplicate Proportion. 5. Triplicate Proportion. 

6. Harmonical Proportion. And, 7. Contra-harmo- 

nical Proportion, &c. But it will be ſufficient for 

our preſent Purpoſe to ſpeak of the firſt Three only, 
ſince the . of che others depend upon theſe: 


SECT: II. 


G raser Pag ten Hie AR UAE 


Tyr. V 7 HA T have I more to do with Proper - | 
tion, ſince I can work the Rule of 3. very 


well ? 
M PR. 


Phi. That may be 
2 Fe - Eat 


excellent Ufe, I beg you would explain the Nature of 
it a little plainer to me. 3 
Phi. I intend it; but before I give a Demonſtra- 
tion, it will be quite neceffary that you ſhould be 
well acquainted with the following Obſervations, 
and then the Demonſtration will appear quite plain 
to you: So that my Advice is, you would read them 


* 


+ og Os IR Y. r. . 
Any three Numbers or Quantities being pro- 
pounded, aſter you have found a fourth Number 
in Proportion, according to the Order of the Rule 
. direct, then the Proof of fuch Work is 
diſcovered; for if it be done right, the Proportion 
will always hold thus; | | 
As the 1: 24:: 3d: 4th. | 
Or, as the I: 3d :: 2d: 47h. That is, the 1 
bears the ſame Proportion to the 34, 35 the 2d does 


* 
. - 


POR 
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Oss ERV. 2. 


The Product of the 1 and athis is equal to the Pro- 
duct of the 24 and 34. That is, the Product of the 
Extremes is equal t6 > hs Product of the Mears : For 
the 34 divided by the , is r to * 4th divided 
by the ad, Cc. 


OssERv. 7 | 


The 1/4 is equal ode Prodetof u. | 
divided y the 4th. 


4 ost. 4. 


The ads equal tothe Fd of the 1 and „ 
Me. | 3 1 # 


5 ' , ay, 88 


12 en t. 5. 2 ' ; * 
The 28 is equal to the Product of the _—_ 
Pet e 2G > 1.4 _ abs 


oni 6. 


The 4b is equal to the Product of the 20 ahl'3 34, 
divided by the 1/2. . 

Hr. I could not have thought there bl been | ſuch 
Harmony im the Rule of Proportion. But pray ex- 
. bſervations to me by ſome Demonſtra- 
tion? FE 

gi. I will, both by Quantities and Numbers, 
which if you mind, he cannot but undifitnd | it. 


M 2 De- 


= 
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qxjASx:6::c:d4 TAs2:4 2 4a 184 * 
Or zA: | As 2: 12 6 I 8 
For |3 IL } 2X 24284 12 
| b : E RT PT 1 | 
And 4 == | oh „ 
| = ws, e-t E 
Again [5 7 7. 72 f 4 24 a 1 
| . 4 22 4 
and of = | 11 
6 A 12. % 
From the four laſt Steps, each Term is found as 
follows: 
Term 6 q TY 
A 2 be 3 4 
{ooh goo 7 | p + | Obfe 3: 
227 47 nk | 4 = | 9-4 
| wd £** . 48 , 
arhS [emo [AF r 07 5. 
414442 = | 24 = i | Of. 6. 
| | KF } 15 2 3 
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DEMONSTRATION. Ah 
Let the 4 Quantities x, 3, c, and d, reprefent any 

4 Numbers in direct Proportion, viz. " 
Letx =2, b = 4, c = 12, and d = 24. 


I ſhould 
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1 fliould' think, Brumeulus, the mumerical Wotk 
is ſq plain, that you cannot help underſtanding the 
Iiteral, ſince the Steps of one anfwer to the other. 

Tyr. Nothing can be plainer indeed. But pray 
* do you mean by Steps? And what is their Uſe ? 

eſe are hs Steps that ſtand in the Mar 

of ph Work, numbered 1, 2, 3, &c.- Their 2 
is to ſhew the gradual Proceeding of the Operation, 
that you go on in, or by Degrees; that is, 
Step by Step. 

Tyr. _ you any Thing further to ſay. of direct 


Pr 
Fi Ta I have nothing more to add but this, that 
when Quantities or Numbers are in a direct Proportion, 
* are alſo Proportionals by 1 Inverſion, 
Diviſion, Converſion, and Compoſition, &c. See Eur. 
5. Def. 12, 1 3 Kc. | 


SECT. ut. 
Of ARITHMETICAL Pro PORTION. 


HBr. HAT is Avithmetical Proportion # 

5 W Phi. Numbers or Quantities are ſaid to 
be in Arithmetical Proportion, or Prog! Mon, when 
they differ from one another by a certain Ratio, or 
the like Reaſon, Thus, 2, 6, 10, 14, 18, 22, 8 — 
are Numbers in Arithmetical Progreſſ ion, becauſe they 
differ from ope another by the like Reaſon, viz. by 
42 which Dif rence is Ned the Ratig,, S0 1, 19, 


M 3 37» 
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37, 55, Cc. differ from each other by the Ratio 18, 
as you may perceive z for 1 ＋ 18 19, 19+ 18 
= 37, 37 +18 = 55, Cc. From hence will 

follow this Obſervation. 2 7 3 $8.4 


OsSs ERV. 1. 


Any 3 Numbers or Quantities in Avithmetical Pro- 
"portion, the Double of the Mean (or middle Num- 
ber) is equal to the Sum of the Extremes. 


Numerical Demonſtration. 


Let the 3 Numbers be 5, 13, and 21, whoſe Ratio 
or common Difference is 8; the Double of the 
Mean 13, is equal to the Sum of the Extremes, viz. 
5 and 21. | Wert 0 


| Literal Demonſtration. 


Let x be put for the firſt Term 5,. and let e repre- 
ſent the Ratio, which is 8. Then will x + e = 13 
the Mean, and x + 2e = 21 the third Term. 


Proor. 
Mean. Extremes. 
| x + e = 13 | + 2e = 212 
Ada U 1 ef 213 * — 57 Add 


M. doubled 2＋2 = 26 = 2x+2e=26 Sum of Ex. 


Tyr. This is mighty plainly detnotifirated. indeed 
But pray muſt I always put this Letter (e) to repre- 
ſent the Ratio? Ko 
1. 


| 
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Phi. This is at your Option; you may uſe any 
Letters, provided you put one for che T erms, and 
another for the Ratio, or Difference of the Terms. 


' OBsExRvy. 2. 


Any 4 Nuh or Quantities i in Arithmetical Pro- 
portion, either continued or diſcontinued and inter- 
rupted, the Sum of the Means is equal to the Sum 


of the Extremes. 


Numerical Demonſtration. 
Let the 4 Numbers in Arithmetical Progreſſion be 
4, 16, 28, and 40, whoſe Ratio is 12 ; then it is 


plain that 16 ＋ 28 the Means, is equal to 4 -þ- 40 
the Extremes. 
Literally. 


Let a repreſent the firſt Term 4, and put x for 
the Ratio 12; then will a +, = 16, one Mean, 
and @ + 2.x = 28, the other Mean, and * 3x 


© 40, the laſt Term or Extreme. 


 PRooF. | 
Means. Extremes. 
a - * = 16 /2 (4 
D 28 — — 


— 


Means 2a + 3x = 2 44 = Extremes 24 — 3 


N. B. It would be the ſame if the Numbers had 
been diſcontinued, provided the Interruption be be- 


tween the 2d and 34 Term. T hus, ſuppoſe the 4 
Num- 


* 
* 
. 


16 +T24 = 140: 


| ALGRBR A; 
Numbers were 4, 16, 120% 10; then 4 ＋ 136 = 


For there is the fare Namo be- 


tween the 34 and 4th, as chere is between the / 


and 2d, 


Dx. I2. 


yr. I heartily thank you, kind Philomathes : 
Have you any Thing further to add upon this? 
P )bi. I am not willing to leave any Thing out that 
may be ſerviceable; but I think I have faid enough 
upon this Rule for your preſent Occaſion. How- 
ever, it may be 
ſome Queſtions, or at leaſt give you ſome Rules to 
work them by. | 
Tyr. I think that Mr. Wurd (in his &ithmetic, 
Page 76) ſpeaks of twenty Theorems belonging to 
this Rule; but he has given Examples only of two 
of them, and the other 18 I find in his Algebra, Page 
186, but having no Rule for them, they are (I ſhould 


Have 


think) 
have lik'd he had 
though he had not 


I ſhould teach you to work 


beyond the Reach of moſt Learners, I ſhould 
rm ws Rule for finding them, 


one the Operation itſelf; becauſe 


by a plain Theorem, or Rule to work by, any affi- 
duous Learner would know how to put Things in 
Practice that are not very difficult; but how ſhould 
he know when he has no Rule to go by, nor any 
Tutor at Hand. 

Phi. Had he 


rems 


with their R 


ven you the Work of fix Theo- 
ules, you might with Eaſe have 


found out the reft ; as you will diſcover by the fix 
following Caſes ; the 24 and 57h of which will an- 


ſwer to his two in Page 74. of his Work, 


CAR 
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The Number of Places or Terms, and the Ratio or com- 
mon Exceſs being given, to find the aft Number. 


Multiply the Number of Places one, by the 
Ratio or common Exceſs ; and to that Product add 


the firſt Number, and the Sum will be the laſt 
N umber. 


cs 2. 


The fir/t and 20 Number (viz. the Extremes) and the 
Number of Terms being given, to find the Aggregate 
or total Sum & all the Series, ++ 


Add the firſt and laſt Numbers together, and multi- 
ply the Sum by half the Number of Places, and you have 
the Total of all the Series added together. Or, in 
Caſe the Number of Places be odd, then add the firſt 
and laſt Numbers together, and multi ply the Sum 3 
the whole Number of Places, and divide that Produ 


by 2, and you have the Aggregate or total Sum. 


CASE 3. 
The Extremes and Total given, to find the Number of 
| SEP OE. Terms, 


| Add the Extremes together, and divide the Total 


by their Sum, and the Quotient will be * to Halt 
the N umber of Places. 


CAs 
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C44. 
The Total and Number of Terms given, to find the laſt 
| | Number. 


Divide the Total by Half the Number of Places, 
or in Caſe the Terms be odd, divide double the Total 

by the Number of Terms, and the Quotient will be 
a Number; from which if you take the firſt Term, 


the Remainder will be the laſt Number. 

o 
. 8 er 
: | — 2 
From che greater tale eee 
Remainder ſhall be a Dividend ; then from the Num- 
ber- of Terms take Unity, (vis. 1.) and the Re- 


mainder ſhall be a Diviſor z and the ariſing 


Frm hen hl be the Zoo or common Bln 
nnen 


” 40 — 


Gn 6 


De Extremes and commun Eres "ap; to 0 the 
th take b e * divide 


From the 
the Remainder by the common Exceſs ; chen to the 
Quotient add Unity, or I, and that Sum will be 
equal to the Number of Places. 


Tyr. Theſe Rules are very plain indeed, they need 
no Example, 


. : P © 
hays 51. 
* 
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Phi. Example and Precept are beſt together, there- 
fore I will pe you an Example in Caſe the 2d. and 
Caſe the 5th. and you will, no Doubt, do the reſt 
upon firſt Trial. | 


EXAMPLE of CASE 5. 


Let the Number of Places be 8, the Extremes 4 
and 39, I demand the Ratio ? 

Firſt, 39 — 4 = 35 Dividend, then 8-1 =— 7 
the Diviſor, and 35 ＋ 7 gives 5 the common Ex- 
ceſs. Proof 4, 9, 14, 19, 24, 29, 34» 32+ 

Or literally thus 
Let == 4 leſs Extreme, and e 39 the greater, 
and + S the Number of Terms; then will Cai 


| | 5 — 1 
Example of Caſs the 247 N 5 „ 
Fbi. 1 will. 


 Exantle of Cars 2, 
Let ths Numbers be as above, viz. 4, 9, 14, 19, 


24, 29, 34, 39+ It is required to find the Aggre- 
gate or total Sum of all the Terms added together. 


Furſt 
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| FirfNunber or E xtreme 5 | 
laſt 39, 


N NN 35 Silk 
| This x Number of Terms, viz. 4 


—ů — 
% 


M 2 


| Or luna thus : 


n and e the laſt Number, and let 
b repreſent Half the Number of Terms. - . 
R ; 


Eo on ws FIT 2151 as above. 
Sa that from hence you ſee another Rule to find the 

Total, viz. Multiply the leſs Extreme and the 
greater ſeparately by Half the Number of Terms, 
and add their Products together, it will be the Sum 
of all the Series. And thus, x, e, and b, may repre- 
ſent the Extremes and Half the Teri, | be they 
ever ſo many, which you are carefully to odſerve. 

Tyr. I like this very well, and I am ſure it is far 
from being hard. Pray what is next ? 

Phi. Now follows Geometrical Rs 


1 81 ig —" JEET. 
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Of GzoMETRICAL PROPORTION. 


Br. W HAT 3 is Geometrical Proportion ? ts © 


Phi. Geometrical Proportion, or Progreſtan, . 


is when Numbers or Quantities differ from each other 
by like Ratio or Reaſon, as in Arithmetical Progreſſin, 
only with this Difference, that in Arithmetical Pro- 
greſſion the Ratio is the Effect of Addition, but in 
5 of Multiplication, by having one common Mul- 
tiplier. 

_ Tyr. Pleaſe to explain this more clearly to me? 


Phi Obſerve then, 2, 4, 8, 16, 32, 64, = Cc, are 


Numbers in Geometrical Proportion, and differ by 
double Reaſon the one from the other, the common 
Multiplier being 2. They are every one you ſee the 
Double of the preceding Number. So alſo 4, 12, 
30, 108, &c. differ by triple Reaſon, each Term 
ng three Times its preceding one. And 1, 4, 16, 
64, 250, Sc. differ * * Reon, wa Se. 
Ec. 4 


Tyr: 1 una ſund you now perfectly well. 
2 Then you are to take . eh as follows. 


Onzeny. 1. 


Any three Numbers in Geometrical Proportion, the 
Product of the Extremes is equal to the Square of the 
Mean ; that. is, equal to the middle Term multiplied 
by or into itſelf, 


— 


N Let 


Fg - 


Let the 3 Numbers be 4, 16, and 64. Here 4 x 
64 = 16 x 16 = 256, Sc. 


Literal Demonſtration. 


Let x repreſent the firſt Term or Extreme, and let 
e be put for the Ratio, then will xe be the Mean, and 
ee the laſt Term, or other Extreme; then will & x 
xee be = the Square of the Mean xe, viz. xxee. 


e PROOF." 
"ee = 64 Fe 16 
OT —-- FR. * xe = 16 
$42 <6 — — — — 
Product xxee = 255  axee = 256 


T Jr. T underſtand the Example very well. 
Phi. Once more then obſerve. 


4 


OBSERV. 2. 
Any four Numbers or Quantities in A, either 
continued or interrupted (provided the Interruption 


4 be between the 24 and 34 Term) the Product of the 
4 Means is equal to the Product of the Extremes. 


£ EXAMPLE. N 
Let the 4 Numbers be 5, 15, 26, and 78 inter- 


| rupited;; then 5 X 78 = 15 X 26 = 390. It will 
be eaſy to prove the ſame literally as above. | 


OBSERV. 
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Ons2ny. 3. | | 


The Ratio. of any Series of Numbers in con- 
tinued, is found als by dividing any of the 754 
ſequents by its Antecedent, that is, dividing Nr 
Number by. the preceding Number. 


OssERv. 4. 


When ever ſo many Numbers or Quantities differ 
by double Reaſon, and it is required to find the laſt 
Number of all, the general Way of moſt Perſons is 
to double the tf, 2d, 3d, 4th, Cc. Number, and 
ſo continue to do till — have doubled as often as 
there are Terms given. 4 

2 There is a — Way when the Places are a 
great many, for you have no Occaſion to double but 
a few of the Herms, and then multiply that Number 
into, itſelf, and the Product will be the Double of the 
_ Terms wanting one; which doubled, gives the next 
Term, Cc. Ee. 

Hr. This muſt be further explained to me, I 40 
not apprehend it. 

Phi, It is a little dark in Words only; but you'll 
underſtand it the Moment you fee it done. 

Suppoſe then a Series of Numbers in = from 1 to 
86.Places were given, which differ by double Reaſon, 
and it was required to find the laſt Number. Firſt 
double a few of them, ſuppoſing to the 5th Place, 
(which may be done by the Head only) then ſquare 
this Number, it ſhall give you the gt Term ; which 
doubled, gives you the 10th Term ; this ſquared, 
gives the 19th View, _—_ multiplied by 2, gives 
2 
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110420 
che 2075 Term; this ſquared gives the 35th Term; 
which 1 — . ives the 407th ; this into itſelf gives the 
2 55 this doubled gives the goth or laſt 


' Tr. You _ not N it any further; 
but how ſhall I find the Sum or Total of all the 
Series? 

ug Very cally, by either of the following Me- 


Oss ERV. 5. 


To find the Sum of all the Series. 


1. Multiply the laſt Term by the Ratio, or com- 
mon Exceſs, and from the Product ſubtract the firſt 
Jerm; then divide the Remainder by the Ratio 
wanting I, and it will give you © the Sum of the 
Series. Or rather, TING of 
2. From the laſt Term take the firſt, * divide 
the Remainder by the Ratio, or common Exceſs, leſs 
Unity or 1; then multiply the Quotient by the Re- 
tio, and to that Product add the firſt Number, and 
you will have the Sum of all the Series. 

Br. I heartily thank 25 kind Philomathes, for 
your F rouble. 

Phi. I would give you Examples, but that you 
know I am not treating of Arithmetic ; but I have 
done this that I would not leave you wholly ignorant 
of theſe Things, and 1 have dwelt full long upon 
them already, 

Tyr. But pray give me juſt an | Idea of Harmonica! 
Proportion. 0 


of reducing Ec u AT I ons. 1 37 


Phi, Harmonical or Muſical Proportion i is when in 
3 Numbers given, the Difference of the 1/ and 2d 


is to the Difference of the 24 and 34, as the 1ff is to 
oO 4; or when in 4 Numbers given, the Difterence 
e ½ and 2d is to the Difference of the 34 and 
45 as the I/ is to the 4th. 'And, 
Contra-harmonical Proportion is when in 3 Nun 
bers given the Difference of the / and 2d is to the 
Difference of the 2d and 3d as the 3d, is to the 1/73; 
and ſuch are 6, 10, and 12. 
Tyr. I am oblig'd ts you. Tray what | is the next 
Thing. we are to learn! 
Phi. You are now come to Rawotions, nd 
take the greateſt Care you poſſibly can, for the fois 
of Algebraic Queſtions depend upon the true Know- 


heat thereof. 
5. I will be diligent to obſerve what you — 


1 


DIALOGUE VIII. 
Of EQUATIONS. 
SECT. x, 

4 REDVETION, 


Tir N W. H AT do you mean by an Eluat? - 
Tyr. An Equation is an exact E and, 
ot the mutual 3 of two or more Things 
N 3 when 
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when compared together. _ a, Pound 


Sterling is compared with Mn it is found equal 

to 20; and à Crown compared with Groats is equal 
to 15 ſuch Pieces ; therefore there can be no Egud- 

*#ion where there are not two Things at Raſt, becauſe 
there can be no Analogy or Compariſon : And when 
there are two Numbers or Quantities, or more, to 
be compared wich each other, you will alw find 
this Sign 0 or — (=) piabes between 


; chen! rns ti 1 n 


-% 


Demonſtration 
11 beo | | 

"Suppoſe 4 to repreſent a C. Sterling "my (240 
Pence its Equivalent, them it is evident that & == / 
Again, Suppoſe g to "repreſent 5 Shillings, and + Ly 
-Groats, then will g e. But ſuppoſe g to N redet 
a Shilling only, and e one Groat only, then there 
muſt be Numbers before the Quantities to form an 
Equation ; for whereas before g was equal to e, now 
here it will be g = ge, or 5g = Se; viz. 1s. = 3 
Groats; 5. 15 Urodts, S. 

Tyr. I underſtand the Demonſtration very well. 

Phi You are further to obſerve, Tyrunculus, that 
in every Eguatia there are two Parts; that Part 
which 1 before the Sign is called the rſt Part, 
and that after it the Second, * "© 


* 1 X A * 4 L. E. 
Suppoſe x = 4b + c. then is x on the firſt Part 
equal to 4 Times the Quantity repreſented by ö on 


the ſecond Part, together with the n 
ſented We c added to Sr 4. 


"1 


Tyr. 


3 123 
3 
«| * 
7 77 * 
| 


Sn do M0 EE > Et © 
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Tyr. Pray how are Equations formed? 


Phi. This! is a Queſtion that I cannot anſwer as 
yet to your Underſtanding ; but you may learn thus 


far, that when one or more Letters, repreſenting any 
known Quantity, are found on the ſame Side of the 
Equation with other Quantities that repreſent un- 
known Quantities; then they muſt be ſo managed 


as to be brought on the other Side of the Eguatin; 
ſo that one Side of the Equation muſt be "ofleſſed b 

unknown, and the. other by known Quantities, with 
the Sign of Equality between them; and thus will the 
unknown . diſcovered : And this is call'd 
Tranſpeſtion. From hence will follow theſe Atoms, 
or elf. Lvident Principles, which I beg you would 
if by Heart, at leaſt ſo as to know their Uſe and 

eaning. 


AXIOM 1. 


If equal. Numbers or Quantities be added to equal 
Numbers or Quantities, their Sum will ill be equal; 
that is, ſuppoſe a was = 4, then by adding any Num- 
ber or Quantity to each Side of the Equation (ſuppoſe 


12) it will ſtill be equal; that is, 4 J- 12 = 4 + 


I2, Sc. * 
AXIOM 2. 


If equal Quantities or Numbers be ſubtracted 
from equal Quantities or Numbers, the Remainder 
will be equal. Thus, ſuppoſe x = 12, then by ſub- 
tracting 8 from each Side, x — 8 = 12, — 8, &c. 


* 


Ax- 


5 ALG 0 En K *. 1 


rittal rey 


oth 1 T 22 Axio 3. 


1 equal Quagtitien be — by eg ual Quan- 
tities, the Products will be ſtill equal. Thus, ſup- 
poſe x = 8, and I multiply each Side by any Quan- 
tity er Ninnber, as 12, then will 12x a oe 4 his 
ts N from che next Arien 405 ; 


T3 


Axle * 


If equal Quantities be divided by Ut 3 
"the Quotients will be equal. Suppoſe 12x = 96, 


a ner erw nr erg nf on 
Axiom 3. > 


Axion 8. 


Thoſe Numbers or Quantities that are equal to one 
and the ſame I hing, are equal to one another; that 
is, ſuppoſe x, or b -c, or 5e + 6, were either of 
them = e 144, when are they ores to der 
r Nas 

Lou will ſee more 56 the Nature of theſe 2 
in the next Section, in treating of Tranſpoſſtian. 
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SE CT. n. 


RED UCTION by ADDITION, er, cle Mathodsf 
TRANSPOSING Numbers and Quantities. 


T) WHAT do u mean by Tranſpo jon ? 
gf Phi. Tranfoe en is — 9 al- 


tering, changing, or remaving any Thing from one 
Place to another. To trqnſpoſe then any Number or 
Quantity, is only to remove it. from one Side of 
Equation, and placing it on the other with the con- 
irary 4g 3 and this e to Axiom the I/ and 24. 
N. „you uſe this Cbaracter (9) 
for Tr „ 8 — ou not t. 

Phi. Yes, I ſhall "throughout the Work, and 
 where-ever you meet with it read the Word en, 


Pong. Very well. Pleaſe to give me ſome Exam- 
pig i in Addition? 
Phi. I will; and pray remember, that Addi- 
tion is nothing more than removing every negative 
Quantity to the contrary Side of the DO; wa 
making it affirmative. 


ExAMPLE bs 
21 l Then o — 
; 4 = c++ b Anf. | 
Or by Aviem i. adding +4 to each Side of the 
54 it will be 


Suppoſe 


$f 


IF 


"AL GE B R A. 


I | x —b6==c 

2| +8=-bþbitis 

x = © | bas before; becauſe —b .|- þ 
on the 8 of the Equation deſtroy each other. 


ExaneLs 2. 


Let 1 bobs eee Then 3 

| jJ2|x—d=g +6. And $ — 4 

ee rs, rr | $02 7 

Or by addi ag+$- 44-0 cork Toke, - 

5 1 _ —4— 22 

2| 44 + 99 it will be 

34A as before, becauſe + d 
+ b on the firſt Side deſtroy each other. 
Thus you ſee Tranſpoſition agrees with Axiom 1. 

Vr. I perceive-it does; but it is leſs Trouble to 
change the Signs, than it is to add _ Quanuges 

on each Side. 

Phi. It is; but Mil Aiem 1. bee you the Rea- 
i of it, which ae you ng not have en 
delſe. 

UN | Pleaſe to give me another Example and prove 

4 [ok 
In. Obſerve then. 


mn 


ExaMeLs 3 
—_— 5 142' L ui 1 
| x — be 4 A0. Shah wb of - 
x - a A d. And __— I if 
* x = aa + d lc Auf, 1 a 


Nume- 
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Numerical Proof. | 


The Equation is x — bc — d ='aq. Make — 
be = — 12, —d = — 8, and aa = 25. Then 
will it be 
I an Then 6 — 8 + 
2 * — 12 = 25 +8. And — 12 

= 25 +8 + 12 =45 =aa+ 4+ 

And thus you fre that Quantities may be tepre- 
ſented by any Numbers at Pleaſure, and the Value of 
the unknown Quantity x may eaſily be diſcovered. 


Tyr. I like this very well indeed. _ Give me ſome 
more Examples. 


I 


Phi. I will. 
uns EXAMPLE *: | | 
g6— Iam 25 cat] Then e — 8 
$x=24 +8 —x. And g—x 
5x Tt that 1 18, Ox= 24+8= I An. 


EX AMPTIE 5. 


| x —d— bc 4a — 125. Then e — bc 
x—d=— aa — 125 f- K. And — 4 
| x = <5 ad 53 45 be 4 Laltly, 6124 
4| x+ ee 
Do you underſtand it? 
V. Yes, very plainly. | 
Phi. Then we will proceed to Baberadin in 
which I ſhall give you ſome Examples; that you may 
ſce the * of rg = Setter. 


Let | 


WD 


SECT. - 


„ Arb 


SECT. II. 


—o—— 


Re pc rio by SusTRACTION: 


Tyr. 15 Underſtand Addition very * and appre- 
hend Subtradtion to be only the Reverſe of it. 

Phi. You are right, for here you have nothing to 
do but to tranſpoſe the:affiyriative Quantities or Num- 
bers to the other Side of. WELD prin, an N 
e Sign debe wem. 


ern 1. 


eine Wages". 
. ny tm 1. Addition. 
Or 


y Axiom 2, ſubtracting — 5 from each Side, 


ae: ix apy 1 
4K 4 GE Then ſubtracting 
3 e fore; for + 6 = deſtroy 
: r other on the firſt Side 


EAA MPLE- 2. 


Let, | x, en . | 

2 | x 4 — - | - 

13 . 

Or by ſubtracting— 4— 6 frotn each Side; 
2 * A=. Ten, 


2; —4 — 28 — F 
3] x= g— b-— 4, as ab ram 


24 b=4—be on the firſt Side deſtroy each other. 


Ex- 
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ENAUr ZE A 


Let 8 * boo d= aa. Then ＋ 4 
b ee r 


9.4 


bt — — 


The Bquitim is, „KTA aa. Now let + 
bc fr fr 8, N 25. Ta it will be 
I |x +12 +8 = 25, en 8 
AB And p 12 8 
3 g= 258 — 12 2 5 Anſe = aa—& 

— bc, as above. 

Pleaſe to compare this with Example 3. in Addition, 
you will ſee the Quantities are the ' on but the 
Difference of the Value of „ is 40 leſs here than it 
is there, becauſe you fee that what. is a tive 
there is negative here. And indeed I am of Opinion, 
that the comparing of them with each other will 
ſhew you more the Veen of each, than many Ex- b 
amples whoſe Steps are not alike, and confuſodly de- | 
monſtrated. 

Tyr. Indeed I think it almoſt impoſſible not to 
9 — — it, ſo plain as you have done it. p 

Phi. Here follows then | 


: F 4 


Let Ker d en b Then e 8 
i p NAS. 
3] 5* — x, that is, 4x= 24 — $216, 


See Example 4. in Addition, 


O Ex- 


2466 -ALGCEBRA;: \ 
* EXAMPLE 5. 


x ATN Da A 125. Then gb 
| * ＋ d= aa ＋ 125 — c. And od 
| x = aa -|- 12h— bc — d. Laft] „9 126 
14 12 = aa —bc—d Anſ. mpare 
this with Example 5. in Addition. 
Tyr. I ſee the Nature of both plainly. Have you 
any Thing further to add ? 


Phi. It may not be amiſs to give you an Example 
to exeretS you in both. | 


"$i bo 


Ar ExanPL ; in bat RuLEs. 


EXAMPLE 5. 


I | 4x —g+3+ i= 142. e 
21 4x + b +c —d=142--g. By 6b, 
3] 44 +c—d=142+g—b. Then ec, 
4 
5 


4x — 4 142 -þ g —b'—c. And -d, 
* 142 E 


Numerical Prof. 


Let = g =—8, +b = 12, + c=6 and — 
3 What will x be ? 
Then, -| 1 | 44—8+12+6—1i6=142. By — 8, 
2 | 4x +:2+6—16=142-+8. By 9 12, 
e, 6—16=142-+-8—12, By @ 6, 
| 4x—1 6==142+8—12—6,Andp—16, 
4x = 142-|-8 —12—6-|-16 Ar}. as 
| above. That is, _ 
| 48 = 166 — 18. That is, 


. 
. 
* 
** a ———— — 


171 


Of reducing EQUATION J 147 


7 5 148. Therefore by dividing 
4 by, 
8 | 
18 | x = >. = 37 4a. 
rr 


Tyr. I like this numerical Proof very much, it is ſo 
plain, and the firſt five Steps agree ſo with the Atera, 
that there needs no more Examples of this Sort. 

QF Phi. I have proceeded indeed but one Step and 
one Quantity at a Time, becauſe you might ſee the 
gradual Order of the Work; but you may as well 
tranſpoſe them all at one Stroke, for it is only uſing 
the contrary Sign you know; however, this is left 
to your Liberty and Practice. f 5 oo 

Tyr. I underſtand you very well. Pray what comes 
next? EIL RS | 

Phi. You are now come to Multiplication, where 
you will begin to ſee the Beauty of Eguations. 


. 


— — — —— 
= * 
o g 


= h 5-4 . re. $$ 54 — 


— 
* 


SE O T. AV. TT ind 
RE DVC TIONW by MULTIPLICATION. 


Dr. OW is Multiplication of Equations per- 
H formed ? d $8 cerhne 
Phi. Multiplication is performed as follows: 
1. When there is an Equation between two Frac- 

tions having a common Denominator, then caſt away 

or cancel the common Denominator, and the Nume- 

' Fators will be equal to each other, 1 

O 2 E x- 


148 ALGEBRA 8 


r ExAmPLE I, 


- 
+2» -- 


Let 1 Tg Then 
9 9 
2 x = ab Anſ. 


p- Or if che Fr actions have not a common Deno- 
minator reduce them to, one, after which- expunge 
the common Denominator, and: the new Numerators 


nn 
 ExanPLE 2. 


WP, Theſe reduced to x©. D. 


5 10 
Ie 38% Tt 1 e oY 
N 50 50 5 
3] 10x = 30 Anſ. 


3. Or if there be but one Faction, and that be 
* equal to any whole Number or Quantity, then 
only multiply the whole Quantity by the Denomi- 


nator of the Fraction, and that Produt ſhall be equal 


to * N umerator. 


EXAMPLE 3 


Let ifs . chen Fra 
» rn = 24a Hnſ. 


9 
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4. Or, to prevent the Trouble of reducing the 
Fractions to a'common Denominator, multiply the 
Numerator of the ſecond Fraction by the Denomina- 
tor of the firſt Fraction, and place the Product for a 
new Numerator over the ſecond Fra#ton, fo will the 
Numerator of the: firſt Faction be equal to it in the 
ſecond Step. Then multiply the Numerator of the 
firſt Fradt ian by the Denominator of the ſecond Frac- 
tion, ſo will this Product be equal to the ſaid new Nu- 
merator, and the Equation will be cleared from Frac- 
tions, and the unknown Quantity diſcovered; 


EXAMPLE 4. 


Let 3. Then 108 X12 3 
* 4 IF 
ax =— Then x X 4 
3 4 = 1296. Then muſt 


Tyr. I like this Way beſt I muſt confeſs. 

Phi. When the Numbers or Quantities are many, 
it is leſs Trouble indeed to do it this Way. Now 
perhaps you will be diverted with che Proof , 


Tyr. I ſhould be glad to ſee the Reaſon indeed why | 


x , 10 
nn 7 


— 


190 6 LrG E RT” \9 


Phi. That you ſhall direct] ew Words. 
Firſt, 7 1 roved to be . to 324 8 above ; * 
2 —=27. Fo er k. D. 

Tyr. Very pretty indeed | But pray - me . 
to ſet you a Queſtion, and to deſwre you to do the 
Work at large: I aſſure you it will be af great Ser- 
vice to me, — 1 ſhall noed no n N 

the Sort? 1 | 

Phi. Lou know, or may know, T am always ready 
to ſerve you. Pray propoſe the Thing? POND 


EXAMPLE 5. 


Tyr. Suppoſe: — * 122 x * 14, what then it x 
equal to? 45 


phj A very pretty uſeful Queſtion, and I will do 
it ſo plain, . that I believe you will be ſatisfied with 
the Manner of it, becauſe I ſhall demonſtrate it as a 


ſtanding Rule fof all ſuch Examples. Let 1 + 12 
= E 4 I4. 
ES 
DE MONSTRATION. NN] - 
Firſt, I multiply the whole Number 12, i the 
Numerator of the ſecond Fraction, (vix. — and the 


whole Number 14 into Gs Denominator of Ho 


— 
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fit Bache, E, and the Products are 48, 82 and 
56: But a the Sign of Equality (=) falls be- 
tween the whole Number 12 and the Fracbian = 
I till keep it always in the ſame Place, till I w- 


done multiplying the Whole ; therefore it will be 3x 


＋ 48 8 ＋ 56, under which I put the Nume- 
rator of the firſt Faction, and fo is the firſt Side of 
the Equation cleared of Fractions, and will ſtand in 


' the ſocond Ster, this, 3x 48= + 56. Then 
to clear the ſecond Side from Fractions, I multiply 


every M ember of the ſecond Step into the Denomi- 


nator of the ſecond HFraction, viz. 3, (except it be 
its new Numerator 8x) and then it will be in the 
third Step 9x + 144 = 8x 7 168, and thus is the 
whole Equation freed, from Fractions. Now tranſ- 
poling 8 x and + 144, TI have in the fourth Step gx 
— 8 = 168 — 144 that is, x = 168 — = 
34, the Value of x required. (See the Work 
at - as follows, and compare it with what is 
above, | 8412 | 1 


De Operation of EXAMPLE 5. 

3x ＋ 48 = =+ 56. Which x 3, the 

| | | Denominator of the ſecond Fradtion is 
Ky 


. 2 4ALGEBR A. 
5 "4 4m ah . 


gx d& = 168 — 144. 8 
x = 24 An. 


PrRoOE. 
SW SE 12=" Ich. 14. 


Fut * 224 as above, then — 23 N 


4 , 


x Re on Q. D. * 


Tyr. Nothing can be plainer, nor more eaſy to be 
| underſtood. 


"Ph;. If due Attention be given, as you obſerve, 
It is w_ enough; I ſhall therefore leave one more 
21 e with you, and haſten to Diviſion. 


EXAMPLE 6. 
Let. — A 6. 18. Firſt xg. 


. 

4x | 144==— => This x 6, 
24x ＋ 864 = 27x — 972. Then 9 24x 
and — 97 2, 


2 
3 
41864 + 972 = 27x — 24x. That is 
511830 = : Therefore a 


a 1 
1 1 3 
* N. B. This is called Synthetical ration, or C tion, an 
ou may ſee this Equation turned into a Pre em, and Berke x 
Lee Dialogue 10, Problem 29, 


. Again, 


1 6 ag. ai 
rg 1 $3 \ et 0 201 1 5011 ' ow 1 


: 
EL 41 7 cnet erffl 1 7 47 


to be = 36. g 

oF Bus here, Tyrunculus, you muſt obſerve, that 
if at any Time the Tquare of Cube of any unknown 
Quantity ſhould in the laſt Step of any Equation, be 
found to be equal to ſuch Number or Quantity, then 
muſt you extract the Square or Cube Root of ſuch 
Numbers, .and you will hen have the Value of the 
unknown Quantity itſeff. Cy ſuppoſe xx ſhould 
re ly — egual to 81, then is x;—=9 the 


quage Root thereof ; and © 7 7 
= 4 its Cube Rt. 1 
EXAMPLE 7. 1 es + 
let 1e == 4 Then 1 
A {4 Ed 201 
3|\xx= 196. Therefore, dt tag 
Ran een - 


Exams 8. 


Li E e 
bd | 
2 ax + be bf = = 


3] xxx + box | bfx = bag 
[4] xxx == bdg — lex — x. 
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757 I need no more Examples, what you have 


88 me already is ſufficient. 
Phi. You may indeed reduce any ſimple Equation 


y what you have ſeen, therefore we will proceed to 


iviſion. 


= 1 
9 , 
. : , ” 6 - * * — 
1 8 | . ö + 4 
_ - R 
* 
© ay . - * . 1588 1 
9 5 d . : * 
C 2 0 © 


Rryverion by . Denis 


Tir. pl RAY how is Diviſien of Equations per- 


formed? 

Phi. When any Quantity or Quantities that are 
alike, poſſeſs both Sides of of Equation, divide each 
Side by the ſaid Quantity, (which is the ſame as to 
reduce it to its loweſt 'Terms) and then will one 
Side be ſtill equal to the other; and if there be Frac- 
tions, clear the Equation of them, by multiplying all 
the Parts by the 1 mr of * nem 1%, as in 
Multiplication. 510 


EXAMPLE 1. 


11 Let 16 + 12x, PRE — by x, 
- x = 16 + 12-= 28, by Axiom * , 


—_—_ «4 4-4 Xx 8 


of euere ro Ns. 155 


EX Auf as. Hs of 
WL: 43% 


Let xxc -|- be x + dex-= cx wy Then =, 
xx + bx dx = * + fs. Then— x, 


mann 


| 
. 


: 


Ex Ari 3 


: 
| EGS [ *. . 
Let by — er = gf. 3 8 if 

x = — 25 Ret | | 


T3 eg. L do not rightly en this at Exaople 
"phe demonſtrate it by Numbers ? 
i 


n [ Let 2 — 


Numerical Procf of E- XAMPLE 3. 


P ene Wf rm 


Tyr. I heartily thank you, Philomathes, and am 
mightily. pleaſed with it. But if there be Fractions, 
what do you ſay I am to do as I did in Multiphcation? 
. » Phi. Yes, after having firſt abbreviated the Nu- 

merators, or dividing. them by like Quantities” or 
Numbers, (for the Denominators are never divided) 
you proceed then to multiply croſs-ways, as in Di- 
viſion of Fractions, till you diſcover the * 


uanti 
Quantity, 75 


256 +: A LGE BRA. 


Tyr. Pleaſe to g's me an Example:? 
Phi. I will. 
EDIT een wyell { x | 
Nr b 


LS * 
2 


x Let Nor e ---f Then + Numerators by 
fy YE _ 


L. Then K 4 K 70 
V==E it: e 


= ” 708—a80 Then 84 x „6, 


3 
| x—b 
M84 504 e ns Then o 70x. and 


F 
rr 304— au 2243 that is 


6| 14x 244. Therefore,” . 
7 =4= 16 A 


Tyr. And can you' provethiiclait Ex ample” fyuthe- 
tically, as you did in Multiplication | 
Phi. Yes, moſt 1 if — Work be done 


ri 4 


7 onthe it Pr S Exaurur 4 


\ 


71 4 3 nie 811 5 

7 Fon Ge dt it = 26 1 then 28 . . 
eke * 915 21 Th 25 17 — 4 
i 
2 
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that is, 15 rh —= 112. Conſequently therefore, 


33 Not wh Thing that you have demonſtrated 
pleaſes me better, nor gives me greater Satisfaction. 
Phi. I will give you an Example or two more. 


EXAMPLE 5. 


| + | Let djs Jo Hier = £5" nd 
P Thi 

[2 _ xx — # = fs F. en — x 

34 *+k— rf oF 


Here indeed the known Quantities and the un- 
known Quantity (which we ſuppoſe is repreſented by 
x) both poſſeſs the firſt Side of the Equation, in Or- 
der therefore to let the unknown Quantity  polleſs 
one Side by itſelf, do thus: Let the whole Equation: 
be divided by the known Quantity or Quantities, 
and then. will the unknown Quantity x be dual to 
the Quotient of ſuch Diviſion. A. EN 


EXAMPLE 6. 


Suppoſe in any Equation it ſhould 10 fall out, that 
xd — bþ = c -|- g, what is x equal to:! 


Let |; e e Then += 4—} 
e's 
= 755 Af 


P | Ex- 
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© EXAMPLE 7. 


Again, Suppoſe in trying to diſcover the un- 
known Quantity, all the Quantities happen to fall 
together, ſo as there is no Sign of Eguality between, 
then, in Order to form an Equation, make ſuch 
Quantities the firſt Side, and put a Cypher on the ſe- 
cond Side of the Equation, ſo will the unknown 
Quantity be diſcovered. Thus, 


Suppoſe 


2|[12x — JZ12=0; that is, 
3|12x = 312. Therefore, 


N. B. 


4 x=2—=— 26. 


See the gth'and' roth Steps of Problem 18. 


Dialogue 10. 


EXAMPLE 8. 


gzxd + 8xx = abe ＋ 40, then -K 
$xd +8 x'= be'+ 4b, chen — 5d +8 


bc 46 
hm 5d + 8 1 


SECT. 
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SECT. VL 


How to convert or turn EQUATIONS into AN ALO- 
GIES, and the contrary. 


Tyr. I Imagine that this Section depends upon a true 
Knowledge of the Nature of Proportion; 


does it not? 
Phi. Moſt certainly, and therefore from what has 


been laid down in Dial. 7. Sect. 2. it will be eaſy to 
diſſolve any Equation into an Analogy, or right Pro- 
portion; and eſpecially ſince I ſhall take ſome of the 
fame Equations, and refer you back to the former 
Work, to confirm you the better in what you are 
doing. 


OBSERV. I. 


When any Equation; (not having Fractions) is 
iven to be converted into an Analogy, then it will 
be, as any: of 3 or Factors on one Side 
is to any other on the other Side; ſo will the re- 
maining Quantity or Quantities on the ſame Side, be 
to the remaining ones on the other Side, and vice 
verſa, x 


EXAMPLE 1. 


; Let the Equation be xd = cb. See the third Step 
in the Demonſtration. _—_ Sect. 2, 4 | 
| 2 et 


| 
"ol 


| 
| 
4 
4 


— — 
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Let pep. ch, then 

or 
4. 5: d: c. Cc. For the 1 Term 
4 * * (the 4) d=(2) c x (3) 5. Conſe- 
| quently, - 
5 xd cb. 


Tyr. T perceive then, this is but a common Proof 
to Proportion. 

Phi. Nothing more; for it compare this 
Example with the fix Olfervations aid down in Dial. 
7. Seck. 2. you may make a great many more Steps 
of it than J have done. 


Tyr. I ſee plainly the Manner of turning Equa- 
tions into Analogies when both the Sides — — 


; Quantities; ; but ſuppoſe one Side be a whole Number 
or Quantity, and the other a Fraction? 


Phi, Then you are to as follows. 


When any whole Number, or Quantity in an 
Equation is made equal to a Fraction, whoſe Nu- 
merator has two Quantities and the Denominator 
but one; then break the Numerator into two ſuch 
Parts, which multiplied together, will produce the 
ſame, and make thoſe Parts the Means; then make 
the whole Quantity, and the Denominator of the 
Fra#tiom the Extremes. Or in other Words, make 


the whole Quantity the firſt Term in the Rule of 


Three, the Denominator of the Fram the fourth, 
and the Numerator divided into two Parts as before 


directed, make the ſecond and third Term, 4 
| = 
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EXAMPLE 2. 


6: &. Or 
3|x "+ d. That is, 
4 ab = "be, See Demonſtration, Dial. 7. Seer 2. 


Tyr, T underſtand it very well, but ſuppoſe both 
be Fractions, how then? 

Phi. Certainly you forget, Tyrunculus. Pray turn 
back to the fourth Step of Dialogue 7. See. 2. for [ 
ſhall give you the ſame Example. Or if you remem- 
ber what I told you in Abbreviations, you will find 
the Analogy will hold as follows. 


oss Av. 3. . 


As one Denominator is to the other, fo will one 
Numerator be to the other; or às one Denominator 
is to its own Numerator, fo is the other Denomi- 
mator to its Numerator, s | 


ann 3. | 
"1 
by 


|. | (20 21 
| 5 er. 73 D409 | 1 
31 b e, Sc. &c. : 


7 I am obliged to vou: Hare you Noting 
more to add? © © | 7 
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Phi. I will give you one - by Way of Ex- 
erciſe. 


? 


EAA n PLE 4. 


Let] 1 |xb A- xd = bd. Then as 

a2 I 4% Fr 

3'z x TZ xb + d, the firſt Side. And 

4 x 4 = bd, the ſecond Side. Or, as 

$'b: x: :b bd: d. Or, by adding xd to 
each Side, | 

6 Kb +2 xd = bd L- a Then, as 

147 #:b +x#::d:b+24. Or, taking xd 
| from each Side, 

8 zb =b4— xd. Then, as | 

9 x:d::b—x:b, Cc. &c. * 

10 *b + xd = bd. 


HD. Then I perceive by the third and fourth 
Lowe: that if one Side of an Equation can be di- 
vided into two Parts, ſo as to become Extremes 
(which being multiplied together, will be equal to 
the Side before it was divided) the other Side bein 
divided in the ſame Maner, will be the Means; will 
it not ? 

Phi. Yes, your Notion is right; and I am glad to 
find you ſo perfect in what you have done: Thete- 
fore { ſhalt bid you adieu, and leave you to conſider 
upon thoſe 2 which you think yourſelf leaſt 
acquainted with; and when Opportunity ſutes, I 
ſhall be glad to ſee you and your Friend Novitius, and 
then we will 24 theſe Brample in Practice by 
ſome Algebraic ; Problems. 1 

Jr 
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Tyr. Sir, I am obliged to you; and I dare ſay 
Novitius will be as proud of the Invitation 
But let me beg of you to ſtay a little longer. f 

Phi. Not now, Tyrunculus, I think I have made 
you a long Viſit; beſides, Night comes on a-pace, 
and I chooſe to go. 

Tyr. Sir, if you are determined to go, I heartily 
wiſh you a good Night, and humb y thank you 
for your Company, and I intend to do myſelf the 
Pleaſure of waiting upon you very ſhortly. 

Phi, When you think proper, Byrunculus. 


— 
8 
1 » - 


Z Fr 
N . 
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1 4 - | 2 . 4 
1 ö 149 © 
2 — 4 0 * 8 - * | L \ No . WY yl E. 
2 d — * ? — 8 3 5 1 
i . WAR L RY 


* \.. * 8 1 4 


- — 


e r . 
| DIALOGUE N. 
SECT. I. 


Between Philomathes and Tyruneul us, concerning the 
Nature of Algebraic Problems, and how to prepare 
them for a Solution. 


—— — — 


Tyrunculus returning the Viſa to Philomathes. 


| @_Hilomathes, y our humble Servant, 
1 do you do? 

% = 3 | hank you, Tyrunculus, I 
DAN an * well, and am glad to 
ieee you ſo. 

"_ Tyr. You remember I faid it 
ſhould not be long before I would call again to ſee 
you ; but, perhaps, I am not come at a ſuitable Time. 

Phi. You could not have hit upon it better, Ty- 
runculus, it ſutes me quite well, and I was but juſt 


Tyr. 38G 


before. ing of, and wiſhing for you. — Come, 


pray fit down, — But where is your Friend 
Novitius, I expected you both together? * 
Jr. 


* 
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Br. We are obliged to you, Sir, and I aſked 
him to come, as you deſired, and he promiſed to 
follow me. n 

Phi. Well, Tyrunculus, in the mean Time let me 
know how you go on, and what Improvement you 
have made ſince F ſaw you laſt. 

Tyr. I am afraid it will not bear too cloſe an Ex- 
amination : However, that very Night you left me, 
I looked over the Chief of what you have ſhewn me, 
and find myſelf much more perfect in it. 

Phi. You have done well, it is all I required, 
and you will be the berter able to underſtand the 
following Problems. 

Tyr. I muſt confeſs T do not care how ſoon I begin 
to try a few Queſtions, or at leaſt ſee them wrought, ' 
tor you muſt know I am in a Hurry. . 

Phi. You ſhall preſently; but pray be not ſo over 
| haſty ; fair and ſoftly, you know, go the furtheſt; 

and I have ſomething to premiſe firſt of all, that will 
be of Service, and help you forward in the 
Work ? * | | 

Tyr. Pray what is that ? 

Phi. Tt will be requiſite that you ſhould be ac- 
quainted with the following Obſervations, | 


OBSERV. 1. 


When any Queſtion is given to be anſwered in 
an Algebraic Manner, then for the Anſwer or Number 
ſought, put x. Then proceed according to the Tenor 
of the Queſtion, to add, fubtra?, multiply, or di 
vide, until you have formed an Equation, which if 
it has Fractions muſt be cleared according to the 
Rules laid dewn in Multiplication. Sed. 4. m_ 1 . 

| $ 


= 


- 
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This dane, proceed to tranſpoſe according to the 
Order of Addition and Subtraction of Equations, and 
you will by. keeping x on the firſt Side of the Egua- 
tion, have it equal at laſt to ſome known Quantity 
or Quantities, by which alſo x. will be of Courſe 


known, and its Value diſcovered. | _ 
OssERv. 2. 


Though it be cuſtomary to uſe x for the unknown 
Quantity, yet you may make Uſe of any other Let- 
ter at Pleaſure. Some Analifts uſe Vowels to repre- 
ſent unknown, and Conſonants known Quantities ; 
but others uſe them as their own Fancy aad Inclina- 
tion direct: But {till you are to obſerve, the Letter 
ſe) is never uſed to expreſs a Quantity, (though indeed 
the Anſwer. would be the ſame with this as with any 
other Letter,) and there ſeems to be a Reaſon for it, 
ſince it is but a Cypher at beſt without Integers ; and 
therefore, ſince Nothi g cannot. be Something, by 
Reaſon of its Want . it would bg ab- 
ſurd to put it to repreſent any Number or Quantity; 
though, as'I obſerved: before, it is ſometimes uſed to 
form an Equation, See Problem 18. Step 10. 


OBSERV. 3. 


If to the Sum of any two Numbers you add their 
Difference, and divide the Whole by 2, the Quo- 
tient will be the greater Number. Or if you add 
the Numbers and their Difference together, and di- 
vide by 2, you have the greater Number. 


O- 
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Oss RR v. 4 | 


If from the greater Number you take the Dif- 
ference of the ſaid Numbers, the Remainder will be 
the lefs Number. Or, if you add any two Num- 
bers and their Difference together, and divide the 
Sum by 2, and then ſubtract the Difference of the 
ſaid Numbers from the Quotient, the Remainder 
will be the leſs Number. | 


Oss ER v. 5. 


When any Fraction is given to be divided into 
two, three, or more Parts, then divide the Numera- 
tor, if you can, into ſuch Parts, and let the Deno- 
minator remain as it was; and in Caſe you cannot 
divide the Numerator into the Parts required, mul- 
tiply the Denominator into ſuch Parts as are requir'd, 
and let the Numerator remain as it was; ſo is 
the Fraction truly divided into ſuch Parts as really as 
if it had been performed by Dzv1/4n, which is ſome- 
times very difficult. Thus, ſuppoſe I was to divide 


© into three Parts, I divide 6 by 3, and it is 23 


ſo is 5 we Jof . But ſuppoſe it were z to be 
divided into 3 Parts, as I cannot well divide x by 3, 
therefore I multiply the Denominator 6 by 3, and 
it is 18; ſo is = iZof =. This I have demon- 
ſtrated, becauſe you wan ſeldom meet with it in any | 
Authors, although it is of infinite Service in Age- 
bra. 
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bra. I beg therefore you would remember it in par- 
ticular. " | 


Os ER v. 6. 


When any two Numbers are given, and you 
would expreſs them literally, (we will ſuppoſe you 
put æ for the greater, and e for the leſs Number) then 
will the following Steps be of Service, becauſe they 
will help you to underſtand the Nature of a Que- 
ſtion, and the ſooner to do the ſame, as being a pro- 
per and neceſſary Exerciſe of the foregoing Rules, 
dy N you how to expreſs them in their true 
Order. Thus, | 


bas | Suppoſe the greater be x, 
| And the leſs Number e, 
Then will their Sum be x He, 
Their Difference x — e, 
Their Product x xe, wiz. xe, 


Their Quotient of the greater by the leſs is 8 


3 


The Quotient of the leſs by the greater is <, 


The Order of Proportion, as x : e::e: 2 
f . 


Or, by putting the leſs firſt, as e: x:: x "a 
| The 89 . Z 
[. uare of the greater xx, 
The Square of the leſs ee, 4 
The Sum of their Squares xx ＋ ee, 


The Difference of their Squares Xx m= ee, 


12 


12 
13 


15 
16 
17 
20 
21 


14 
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The Sur of their Sum and Difference 2x, 
The Difference of their Sum and Difference 22 
The Product of their Sum and Difference xx 


The Square of their Sum xx -|- 2xe + ee, 
The Square of their Difference xx — 2xe-|- ce, 
The Square of their Product xxee, 


The Cube of the 7 agen xxx, or &, 
| The Cube of the leſs zee, or es, c. 


Theſe being underſtood, eva may proceed to the 


working of the . 


Algebraic Problems. 


Q DIA: 
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20 ä 
— — — —_— — — — Am 
— 


c 
— — 


DPIATO Gun X. 
Ser. 


ALGEBRAICPROBLE MS, er the Solution of Que- 
tions producing 8 11 PL E EQUATIONS. 


Bierueen PHIIOUATRHES, TYRUNCULUS, and 


NovirTius; being @ proper Exerciſe of all the 


" foregoing Rules. 


Tyr. T HIS is that Part of Algebra that I have fo 
| long wiſh'd to be trying at, and to which 


by your kind Aſſiſtance, Philomathes, I am at laſt hap- 


piiy arrived to. | 

Phi. J am as much ſatisfied, and take as great 
Pleaſure in your Progreſs as you poſſibly can, and I 
doubt not of your underſtanding the Manner of 
working the Problems in 2 ſhort Time. Only take 
Care to mind the Steps in the auer Work, and 
you will ſoon, underſtand the {zteral, for I ſhall endea- 
vour to make the Steps alike if I can. And though 
you be perfect in the Chief of what you have done, 
yet give me Leave once more to remind you of theſe 
three Things, viz. That this Character ($) in any 
Step ſhews you that the Number or Quantity before 


which it is placed is tranſpoſed in the next Step to 
the other Side of the Equation ; this (Q.) ſignifies by 


the Quien; and laſtly, to remember that to . 
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the + or 3, Cc. of any Fraftion, is only to multi- 
ply the Denominator by 2, 3, &c. which is the fame 
as to divide the Numerator by the ſame Figures, 
Theſe being obſerved, we will proceed to 


PROBLEM TI. 


Nhat Number is that which being multiplied by 12, and 
having 18 added to the Product, the Sum will be 294 ö 


Let ů 12, c =18, 4 204. 


1 


NV umerical Solution. 


1 Put x for the Number, this x 12 


12x, add 18, it is 
12x ＋ 18. "This Q. = 294. Then @ 18 


2 
3 
4 12x = 264— 18; that is, 
5 


12x = 276. Then is 


[6] | # = 22 =23 thj 


Literal Solutian. 


{x as before & 
ler Ae 
xb -+ c. This 24 
xb d. Then g c 
t 269% 

— 4 
r a6. 


Ein PRO 


/ 
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PROBLEM II. 


What Number is that to which if I add 24, then from 
that Sum ſubtract 8, and multiply the Remainder by 
5, the Product will be 320? c 


| Numerical Solutian. 


1 Put x for the Number, then 

2 * A 24, then — 8, 

3 x + 24 —8; this X 6, is 

4 5* ＋ 120 — 40. Then Q 

5 5* ＋ 120 — 40 = 320. By 0.40 

6) F +120 = 320 + 40. Then 120 
7 5* = 360 — 120 = 240. Therefore 

8 


= . 


Literal Solution. 


Let b= 24, c = 8, dr. 5, f= 320. 
1 Put * as before 
| "hol 342,z=) 
3 x + b —c. This & 4 
4 dr + db - d. Whence Q. 
var +M=f +6 
71 dx wake". of the — bd 
=f-j- de — b4 _ 
1 r 
& But it is to be noted that all ſuch like Queſtions 
as this may be performed both ſhorter and eaſier, by 
working 
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working only with the Difference of the Numbers, 
and not the Numbers themſelves. Thus, you are 
defired in the Problem to add 24, then fabtract 8. 
Now it is evident that 24 — 8 = 16; therefore if 
ou work Quaid with 16, by adding it to the un- 
— antity, it muſt de the ſame as to add 24 
and ba 8. So that the Problem may be read 
thus: 


PROBLEM H inother ird. 


What Number is that to which if 1 add 16, and mul- 
tiply aber dum by 5, the Product will be 320 


| Munurital Sahuron. 


9 x as before, then + 16, 

2 x - 16. This x 5, 

3 5x + 80. Whence * 

5x + 8 = 320. Then $ 80 
5 5 = 320 — 80 = 240. Then 


£ == 48, as before. 


+ 


— 
— 
- 
— — 


Literal Solution. 


Let b = 16, f= 320, =d5 
=P 
„ This x 4 

1 
[xd | 


31]* 

4 

Nite wen | | <4 
6 

N 


5 EE - — 48, as before. 
8 V. 


| 4 
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Br. This is much ſhorter and better indeed as 
you obſerve, and I begin to underſtand Something of 
the literal Operation, as well as the numerical; but 
I muſt needs ſay, I like the numerical beſt, I think 
it is the plaineſt for Learn ere. 

Phi, Moſt are apt to ſay fo indeed ; but when 
once the other Way is known, you will like that as 
well, and to be ſure it is the ſhorter of the two, but 
I will not ſay the eafier. However, I will perform 
all the Problems numerically, and ſome of them li- 
terally ; and pray let me adviſe you to read over 
every Queſtion, at leaſt twice or thrice, that you 
may underſtand the Nature of it the better, for when 
once you have a true and juſt Idea, of the Intent 

and Meaning of it, you may be ſaid to have half 
done it. | 22 | 


PROBLEM Il. 


Says Alexander to Epheſtion, I am older than you by 
two Years, Clitus hearing it, ſaid, I know 1 am 
older than both of you by four Years. The Philoſc- 
pher, Callifthenes, being preſent," ſaid, I remember 

I baus heard my Father, who is now ninety-ſix Years, 
fay, that he is as old as you all; I demand then the 
Age of Alexander, Clitus, and Epheſtion. 


Numerical Solution. 


1 Put Epbeſtiom then will 5 
142 » + 2 be Alexander's. Then + 4 
13 2x + 6 Chtus. Theſe added | 


4 4x +8 their Sum; whence Q. 


15 
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Put 4x +8= 986. Thenp8 
4x == 96 — —8 = 88, Therefore 


5 

6 
| 88 

775 * 2 22 Epbeſtions Age, 
L 

4 


4 
v biz. 22 | gf = 24 Alexander's, 
2x + 6 = 


Literal Solution. 


Lab=%d=4f=96 
x Ephe/tion's, + 
x + Alexander's, 
ard A Clitus's, 
4 Þ 26 Sum Then Q. 
4x A Then ę 26 + 
4 = — 26 — 4 
x = —.— 2, = 22 Epbeſtinn's, 
x + b = 24 Alexander's, 
r 50 Clitus's. 


5 Clitus's. 


| 


— — On Þ Ww Þ » 


Tyr. Mighty pretty; but why do you begin with 
' Epheſtion * e 4 beg 
Phi. It would have been the ſame had I 
with Alexander's Age; only then the 24 Step would 
have been x—2 for  E pbeftion, and the 3d Step 2x— 


2-1-4 and ſo it would have occaſioned more Work, 


but now they are all affirmative. 
Tyr. I am ſatisfied, and begin to ſee a little more 
into it. 


Phi. There is no Fear of your underſtanding it, 


if you mind. 
PR O- 


g 
| 
{ 
| 
g 
' 
ö 
| 
| 
ö 
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" _PROBLEM 1V. 


Three Perſons, A, B, and C, trade and gain 000 C. 


te Share of A is ts be but Half the Share of B, and 
the Share of B one Third the Share of C; I demand 
each Man's Share? 
Now to avoid Fructions, I begin with A firſt ; 
for if I put x for B, then # muſt be =, and C 3x. 
Therefore > bad 


| Numerical Solution, 


Put x for 4, then is 

2x B's Share, and 

6x Os Share. Theſe added make 
gx their Sum, Whence Q, © 
gx = f£- 2000. Therefore 


„ = . =. 333 65.84. 4, 


| 0 
; And by the 24 Step 666 135. 4 d. B, 
And by the third 2000 C, 
Their Sum 3Zoco. 


Gr Dd »w 


—_—— 
— 


[? 
ol 
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Literal Solution. 


As * is put for 4, and the other is double and 
treble, the firſt four Steps will be the ſame as in 
the numerical. Now let 


a 24 = 
6x == _ 2000 
= 3000 /. as before. 


Do you underſtand theſe Operations ? | 

Tyr. The literal Part I am not at preſent ſo much 
acquainted - with, but the numerical appears quite 
plain and eaſy to me: I heartily wiſh Nevitius was 
here, he would be fo pleas d to ſee ſome of thoſe. 
Queſtions which puzzle him, demonſtrated in fo 
eaſy a Manner. : | 
Phi. There is a young Gentleman now. 
coming up the Walk. ... © 2G 2 
Dr. Perhaps it is he Alt is ſo—I will go to the 
Door for I know he is quite baſhful. 3 
Phi. Stay Give me Leave, Tyrunculus ; ĩt will 
hook — in me, and he will take it kinder at my 

ands——, | 

Nw. Your humble Servant, Philomathes © Pray is 
Tyrunculus here ? | | 
, Phi. He is, pray come in, Novitius. 

Nev. Sir riend Tyrunculus, how fare you ? 

Tyr. I am a little vexed with you for ſtaying. 


Nev. 
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Nov. I aſk Philomathess Pardon in particular— — 
I was unexpectedly prevented by an Acquaint- 
ante. | by 8 | | 

Phi. Well, Nouitius, we will not uſe ſuperfluous 
Ceremonies at this Time: Pray fit down, I am glad 
to fee you. ; 

Nev. Sir, I thank you. 

Phi. Your Friend Tyrunculus was ſaying you had 
fome Queſtions to aſk me that had puzzled you 
_y much, pray, what are they? 

Nov. Only ſome few of Mr. Cocker's and De 
Billy's, for ſeveral of them are fo contracted in the 
Work that I cannot underſtand them. 

Phi. To do Juftice to the firſt Author, I know 
not a prettier Piece for Learners on the firſt four 
Rules of Apebra; but T confeſs he is a little dark in 
ſome of the Operations. Come, I have him by me, 
and pray do you look out thoſe Queſtions that puzzle 
you moſt, and we will work them more plainly to 
your Underſtanding. 

1 Pleaſe then to begin with this fifth 

ion. 

- Phi. There are Factiont concerned in that; there- 
fore I think we had better begin with the more eaſy 

1 and take the harder as they come in 

e. 
Nov. It is true; do ſo if you pleafe.. 
Phi. Obſerve then. 


P R O- 


S**'% 
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* PROBLEM v. — Catter's 8th 5 


I Labourer received 26. 8s. for 60 Dnarters 
of Corn, viz. Wheat and Barley ; the Wheat 
received 12 Pence a Quarter, and for the Barley 


re OE: s did he threſh of 
each? | 


Numerical Solution. 


u For the Quarters of Wheat put x, 

2 Then as both together are but 60, the Barley 
muſt be bo— K. 

3 Now x Quarters of Wheat, at 12 d. a Quarter, 
is 12x. 

4 And 60 — K Quarters of Barley, at 6d. is 360 
— bx. 

„ Thete 2 are equal Q. to 486. or 576 Pence; 

| whence 12x + 360 — bx = 576. 

Then @ 360, 12x — bx = 576— 360 3 

That is, 6x = 576 — 360 == 226. 


Therefore x = 5 = 36 Quarters of Wheat. 
And e — x, or bo — 36 D 24 the 


oo ww & 


“ Thoſe Problems that have 2 n Aſteriſk before them, are inſerted 
by the Defire of ſeveral young Algebra, who wanted a plainer and 

eafier Demonſtration than in the Original: And to ſuch as are unac- 
quainted with either of the Authors, they will be equally ſerviceable to, 
ay if * were new ones. 


Let 
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- Literal Solution. 


Let ö = 556 Pence, c 60, d = nf = 6 e 
Ii Wheat, _ | 
12e — x Barley. Then x x dis 
IZ for the Wheat, and FX c - * is 
[4] fe-— fx for the Barley. Whence Q. | 
5| dx + fe — fx = b, or 576 Pence. Then 
6] dx — fs =b — fe. Therefore 
_b—F. — 570 —360 . 
7 af that i + ors 1 36 as 
2 above, Wheat, 
18 And -x, or 60 — 36-— 24, the Barley. 


PROOF. 


— 
— — " « ©® 


36 Quarters, at 15. = 36 5. 
24 Quarters, at bd. == 16 J. 


—— 


48 5. 
. I abies it quite well. 
Dr. So do I both the Ways. 
Phi. I ſhall not write againſt the literal any more, 
but leave you. to compare it with the. numerical 
Week [ 


P R O- 


Gr 
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„PROBLEM Gee 2005 Queſtion. 


A Gentleman hired a Servant for 40 Days upon this 

Condition, that every Day he wrought "4 was to re- 
cerve 20 Pence, and for every Day he was idle, and 
did no Work, he was to pay 8 Pence. Now at the 
End of Time be received 15s. 4d. How many. 
Days did he work, and haw many was ht idle? 


Numerical Salurion. 
g For the Days he wrought put x, 
2] Then will what he-play'd'be40— «„ 
3] Now x Days wrought, at 20 . a Day, is 26x, 
4 And 40 — x play d, at 8 u. a Day, is — 8. 
5 Subtract the 4th Step from the 3 Step, it is 
20 — 320 + 8x. Rl Us I Uh» OR 
6\ This being his Due, is (Q) = 15s. 4d. Whence 
| 20x — 330 ＋ 8x = 184 d. | = 
That is, 28x — 320 = 184, 
8 That is, 284 = 184 + 320-= 504. © 
9 Therefore + = = 18 Days A, ̃ 
10 And by 2d Step, 40 - * 22 idle. 
Literal Solution. 


Letb 40, 20 Sc, 8d and f=184 d. diz. 155. 4.4. | 

x Days wrought, 
— * 

C : 

db — dx. Whence 

c — db + ds = 

ſoſ or ＋ ur = fo 


7 awe 
* 


. 7 f 


R {-| 


* 
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ab 
"+ 4 
4 Sore #28. e 


Pa oor. 


4. s. d. 
18 Wale at e 10 0 


22 idle, at 8 d. a Day, o 14 8 
Due at laſt, © 15 4 


* PROBLEM 7. — Cacker's 64h Queſtion 


Tivo Perſons, A and B, thus diſcourſed of their Money: 

Says A te B, give me 3 of your Crowns, and I. hall 
have as many as you; and ſays B to A, give me 3 of 
yours, and I ſhall have 5 Times as many as you. 1 
demand the Number each had? 


| Numerical Solution, 


For the No. A had at firſt put a, 

Then by B's giving him 3, he will have x-|-3; 
And as this makes B's equal, B will alſo have 
x43-3; 

And therefore conſequent B had at firſt x +6, 
And if A had given him 3, he would then have 
* 

And by the ſame Reaſon A would have but 
2 

Now B (Q.) ſhould have 3 Ci imes this Number, 

VIZ. 5x — 15. 


| Whence this Equation, 5x 15 = +0 | 
| 9 


6 UP  W 0D = 


— 


CO 
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+ 15, 
10 That is 4 = 2 


Therefore x = == | =6 #5. 


11 


Literal Solution, _. 
| Lete = 3 Crowns; then n by comparing f the Steps, | 
11 * for A, | 
21 * ＋ e, 
* Te, 


x L. ae, 


3 — 505 
5 — . , 
* 2222 IX. 5 


' Nev. I am perfectly (: fatizfied, it is dons fo plain, 


and the Steps are built Wr Reaſon itſelf. 


| 9 Then # x and — 15, it will be 9x — 1 


12 And by the 4th Step x +6 Wa Ne 


0 

| 

2 * 2. | | T; q * p 
5 

9 

O 


? 


Ez 


* 
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Pb. It is upon Reaſon itſelf that enn 
and a Queſtion laid down in a good and clear Light, 
is the Learners chief Guide. But now for ſome that 
* Fractions, for 1 f upgoſe you underſtand 
them 

Nov. Ves, 1 think & pretty well. 

Phi. Here follows then 


* P ROBL EM 8. — Cocter's 5th. 


There is a Fiſh whoſe Head is ꝙ Inches long, and his 
Tail is as long as his Head, _- boy as long as his 
Body, and his Body is as long as Tail and his 

Hh; I demand he whole Length of the Fiſh. 


x | For the Length of his mY put x, 

2 | Then will his Tail be — = +9 

3 And his Body ſhould be as hong as his Til and 
| | Head, viz. = +9 T 9. 4 129 


14 Whence (Q.) * n 


5 — x Denominator 2, 2 2x = x + 36. 
6] Jhen ꝙ x, 2x —x = 3 

7 That is, * = 36 = Body, 
8 
9 
O 


8 And by 24 Step, E+9g=27 bs Tail; 
To which add 9 ks Head, "iy 
* his e 


4 
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Let b = 9, 
I} * | 
x 
Fe 
5+ , 
"_ = + 2b, 
xx = x + 4b, 
2X — * — 
x =4b= 3 „Body. 
= + b = 27, Tail. 


© vw umn 2 _» — 


— 


PROBLEM 9, his 12th Queſtion. 


One aſted a & d the Price of bi 100 Sheep Ne, 
replied he, if I had as many more, reyes 6g 1-6 
more, and ſeven Sheep and an half, I ſhould then 
have 100. A mar Ao ach hoon 


Numerical Solution. 


Put x for the Number, then 
x as many more, and 


- is half as many more, and 
7 4, Theſe four Steps added 


185 Art Pre. 


6 * 4 = ee, This reduced 


8 e x oe. Then g 15, 
5x = 200 — 15 185. Therefore 


9 . 37 the Numerical Anſiver. 


Literal belt. 

Let b =, c= 100, a | 
. ; 
LW 
| * 4 
| 25 
4. 
E 4 £ + 45am C0 
4 747 =+b=6 | 
11 e. ee ee el 

2c. 

0 p =37: an 


* PR O- 


A 


Are 167 


* PROBLEM X. His o Queſtion. © 


——— Cloak of a Saleſman, which of 
him: 106, and after he had n 
Saleſman to 12 him ingen what be 
Peet by it, who anſwered I gain jus 4 Part of 
what it A on me. It is 2 what the Chat 
coft the Saleſman | 


Numerical Salutian. 
For what the Cloak coft the Saleſman put x, 
Then his Gain or Profit will be 
Theſe added are equal to what he 1 fold it for, 


. «+5 


| Therefore (Q)z+ = = 705. 


4 
This reduced, 4x + * 8 280; 
That is, 5x = 280, 


Therefore x = = = $65. Af. 


Literal Solution. 
Lete = 70. 


141 
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* E Tis! Wy 4 4 * g 0 r 


5 hub 3 
ty hedge EF 
7 . as before. 


4. An > G | 


en 


Coſt him 56s. 
Gained 4 145. 


Sum =70 5. ſold it for. 
*PROBLEM IT. — his 11 Queſtion, 


A Perſon in tbe Hamer being aſd what a Chck it 


was, anſwered, that + of * Time paſt from Noon, 
was equal to 5 of the Time to Midmght. Now 


allowing 12 Hours to the Day, and bers nning to 
brag 30 Noon, I demand what , 9 it was 
Due 


ion was aſked. 


MEE Solution. 


1 For the Hours ſought from Noon put x, : 
2] Then will the Time to Midnight be 12 — x, 


| 3 Now 4 of « is „% 


— * 


60 — 5x 


4 And 4 of 12—x1is = 8 


IST ; 


AL: AA 0, PRORL KA. 4% 
| Theſe (Q.) are equal. WHhenck * — 


This reduced, viz. firſt X Deneminator 5, is 


3 = 


8. | 
Then this x the Denominator 8 will be 24+ 
= 300 — 25x, 
Then @ — 25x 24x + 25x = 200, 
That is, 49x = 300. r 


Thereſore x = * == 678 5 


| And by 24 Step ese 2 


So that it was Z paſt 6, that is 7 20" 47 


paſſ 6. 


* 


Litera. 
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T.iiterul Salation. 


=>, = = 1 2 12. 


| x as above, 
d— x, 


ba, 
ca —cx, 
bx — ca — &, 


ets Tas 
5 WR off 6 nd 
He Vina * 12 — 5 Te = 6 


| 1 Hanes wen 


OG 


. Nev. This is plain upon my Word, and 1 per- 
ceive 6 2 is the ſame Anſwer as Mr. 2 but 
ſtill I never could know, nor do I ap- 
prehend from whence this 281 pi 72 ere- 
— I never could make the Anſwer chime i in with 
Ws : 
Phi. I muſt own th Mob kad ceed:to under- 
ſtand Fractions quite perfectly to find ſuch Things 
out to his own Satisfaction; for it is not every Learner 
can do it. Obſerve then, the anſwer is x= j 
* 12 — 4+ +4. NO -ẽ] Xx *# = £8. pK} 
— 4 being reduced to a common Denominator an 
added, their Sum will be 75 and 55 (that is 28) by 
which divide 4g + it is 2435 = © 4332 as before; and 
before. the Hour to Midnight is 5 181 = 5 $3 as 
ore. 


Tyr. 


- 
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* Tyr. There, Novitius, i is that plainly demonſtrated 


or not ? | | 
Nov. Quite p * indeed! And now Philomathys 
I will aſk you to work his 6th Queſtion and no 


more, for the 5th Step, I never gould apprehend it 
it has puzzled me many a Time. | 


Phi. I muſt confeſs 5 a long Time in findi 
it out myſelf, and tho the ſame Queſtion be in M ing 
Ward, it did not anfwer my Expectation; for 
found it out by Mr. Cacters Method at laft. 

Nov. But then he abbreviates his Numbers an 


Factions, and gives no Reaſon, and this puts the 
Learner to a Stop. * 


Phi. It is true he does ſo. Well, n all I 
can ſay, is, I will work the ſame Queſtion. numer t- 
cally, and leave you to judge which of the three 
Ways are the ealleſt toby underſtood, ſuppoſing 3 you 
had them now all before you. 


* PROBLE M XII. Cacker's 6th, and 
Ward's 31/t Queſtion. 


A Father lying at the Point of Death, |, bis three 
Sons, A, B, and C, his Eſtate a: fe os. Toa A 

| 1 1 wanting 44 (. to B he gave + and 14 . 
over; and to C he gave the Remainder, which was 
82 C. leſs than the Share of B. 1 demand the Father's 
Eftate in rene Money? 


Numerical Solution. 
1 For the Eſtate put x, 


2 | Then will As Legacy be - — 44, 
® See the Preface, | | 3 [ 


8 


ow AEGESRATCP ROBLES, 
WE. Fa FT 
| | And h. will be Z +w, W 0 bn 50 


q 4 And C's being 82 po is = * 06 


5 Theſe Fractions being firſt reduced to a com- 
784 be e and added, the Sum of the 
21x 


Wholeis—= 785 or XL 28 - — 0 115 ue 
equal to 1 1M Y 

6 Whenoe. this Equation * = + Au 

| Now 28— 126 being the I 40 it will be 
20 5 . | 
8 This reduced 7x — 588 = bx. 


9} Then @ 6x, and 0 150 it will be 7x— TE 885 
10 That is, x = las. 


i 


. 
' % 
—— a6 weak 


| Paoor. | 
<4 Share 4 — 44 = : 250 = — — 44by ad Step. 


B 3 14 210 ee 
G2. less than N, = 128 == 1 by 
4th Step. — 

| 588 


Nev. I heartily thank you, kind Phihmarbrs; 
then I perceive that Mr. Saler 56 Step before 


' Abbreviation, was — + 2 £ mm þ an, 
Pha, 
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Phi. You are right, and one would think a 
Learner might eaſily perceive it if he would be di- 
ligent. 

3 Vou know, Sir, a ſmall Matter ute 
Learner quite out of his direct Path. I have now ee 
me —— de Billy's Algebra, but it is wrought i 
odd a Manner, that I cannot make out any Thing 
by it. I..could wiſh you would work fome of his 
Queſtions numerically. 

Pybi. Which would you have me begin with? 

Nov. His 24 Queſtion if you pleaſe. 

Phi, I will work ſeveral of them. 


» PROBLEM XIII.—7. 4 Billy's 
24 Queſtion. 


A Hare is 100 Yards diſtant from a Dog, and both 
Starting together, the Dog ran 2 4 Times faſter than 

the Hare : It is demanded how "fav the Hare will 
have run before the Dog overtakes her? 


Numerical Q alutt on. 


1 For the Yards the Hare ran put x4 

2 Then will the Dog when he overtakes her have 
run loo x. 

3: Now becauſe he runs 24 Times faſter than the 
| | Hare, take any two Numbers bearing the like 
Proportion as 5 and 2, __ 

4 By the Rule of 3, as 5 : 2 :: 100 + x: n, 
5 3 Multiplying Means and e $x=200-+2.x. 
2 Then ꝙ 2#, — — — — 5* — 2x = 2000, 
7 That is, = — — — _ 3x 20C, 


8 N 
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/ Therefore » = i 


3 | 
lol And by 24 Step, 100+ x = 166 3. | 

[ TIT W and the Dog 
1 11665. 


' * PROBLEM XIV.—His 11th Queſtion, 


A certain Man agreed with his Serv ant for 12 Month. 
Service to give htm 10 Crowns and a new Coat; but 
4 iſagreeing, he at the End of 7 Months gives him 

Coat and two Crowns ; 1 demand the Value of the 
Car P 


Vi, umerical 6 


1 For the Value of the Coat put , 
2 Then will this and 10 Crowns be his Year's 


Wages, x + 10. : 
3 | Now to find one 224 Wages ſay, 

As 12 x 10.:: —.— ; 
4 And becauſe he had 5 Crt ad the Coat fr 
7 Months, ſay, | | 

As 7: x +2512 * 4. 


| 7. 

5 Theſe being both 1 Month's Wages are chual. 
Whence . . 

6 This x the Denominator 7, is x ＋ 2 

. 

. Hg "ns 


171 
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| 7] This x 12, the other Denominator, 12x + 24 
= 7x -|- 70, then þ 7x and 24, 66 
8 I2x — 7x = 70 — 24, that is, 

9} 5x = 46, | 
10 | Therefore x = i= = 94 Crowns. 


So that the Value of the Coat was 9 Crowns, 
or 46 Shillings, to which add 2 Crowns, is 56 
Shillings that he had for his 7 Months Service; 
and for the Year's Service, had he ſtaid, x + 10 
| Crowns by 24 Step, viz. 96 Shillings, 


* PROBLEM XV, — His 16th Queſtion. © 


A Man having a certain Number of Crowns about bim, 
deſired a Stander-by to gueſs at them, who ſaid, you 


have 600 perhaps. No, ſays he; but if to what 4 
have were added 4, I, and g, and from what 1 
bars were ſubtracted r, I ſhould then have 600 : 


1 demand the Number he had about him? 


Note, As in Problem 2, ſo here alſo make the 


Subtraction firſt, and work with the Difference only. 


Thus, 2, 4; 4, reduced to a common Denomina- - 


tor, will be 39, or 1 $= 14; from which take 
Tz, there remains 1 whole Integer. So that ſup- 
poling I were to put x for the Number, then 2, 4, 
and + added, and 14 taken from it, x will be the 
Difference; therefore 2x = 600, and x = 300 the 


Number, But ſee the Whole as follows. 


S 2 114 


196 arena e Pore 


4 
e. 
6 


| 2 — 
| 


3] £ 


- : - 2 


Add N = 33 


( Luan 
Fr rom which "I 142 VIS, Fe 


There remains only 2x. Whence 9 2 600, 
And thexefore * = 300 Anf. 


Nov. 1 thank you, this: appears plain 


enough to me. I will trouble you to work one 
more if you pleaſe, and that is his * ö for 
this 1 is quite dark to me. 


8 


PR OBI. E M XVI. —His 14h Queſtion 


4 certain Perſon bought a' Number of Ell of Veto, 


which, he ſold again ; he bought 5 Ells for 7 Crowns, 


aud fold'7 Ells for x1 Crowns, and gamed 100 


were in all? 


* Crowns in ſo at Id bow many Eur there 


Nane tal Salution. 


For the Number put æ, 
Then, if 5 Ells be 7 Crowns, whatwill * be? — 4 
Then, if 7 Ells be ſold for 11 Crowns, what 


11K 
will fetch? * — 
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4 The Difference of theſs ſhow his Gain =. * | 
5 This (Q.)= 100 Crowns. whe 100 
6 This reduced 6x 3500. TW 
7 Therefore x = 332? 3522 == 583 þ- 


8 the Number was 583 + Ells bought 
: 


PROOF. 


If 5 Ells be 7 Crowns, what is 583 5 ? Anſ. 8163 Cr. 
m 58343? Au.. 9161 Cr. 


He gained 100 Cr. 


PROBLEM XVII. 


There are two Numbers whoſe Sum is 240, and the 


Greater has the ſame Proportion to the Leſs as 7 to 
I demand the Numbers go r 1 


Numerical Solution. 


11 For the Greater put x, 

2| Then will Leſs be 240 —x.  - 

3] Theſe (Q.) have this Proportion, 

as 7 : 31: *:: 240—x 

4J Then multiplying Means and Extremes, 
3x = 1680 — 7x. 


5] Then $ — 7x, it is 3u + 7# = 1680. 


-- Tn? TIX | 
Note. TheFraSions 5 ard = are firſt reduc'd to a commen Deno- 


, 6x 
minatgy, and then the Difference you toll find is 75 


8 3 164 


*2, 
1 


BY Are EAA 10 reo wheel 


6| That is, rox = 1680. No ni e R 
7 Therefore x = e 168 G. Number. 


Fl And by 24 Step 240 — . 72, L. Number. 


*PROBLEM XVIL. 


A certain Toper went to an Althouſe, and borrowed. as 
* much Money as be had "about him, oo | which he 
ſpent a Shilling ; then he went to a 2d * and 
borrowed as much as he had then about him, and ſpent a 
Shilling; and in like Manner he went to zd and 4th 

| Alle ; borrmwing as much at he had left at the . 
and pent a Shilkng ; but after e ane Shil- 


Numerical Solution. 


_— 


For what he'firft had put x, - 

Then by borrowing as much, he had 2x, 

And when he had ſpent 12 Pence, had 2x — 12. 
Then by borrowing the ſame, had 4 — 24, 
And by ſpending 12 Pence, had 4x — 36; 
Then, by borrowing the ſame, had 8x — 72, 
And by ſpending 12 Pence, had 8x — 84. 

| Then by borrowing the ſame, had 16x—168, 
Then by ſpending 12 Pence, had left 16—180, 
That is, had 3 left. Meng (Q.) 
16x — 180 So, 

{11 | That is, 16x = 180. 


. 


OO OG W Þ »w 


— 
_—_— 


180 
12 | Therefore x = IG 12. | 


HE 80 that he had at firſt 11 4. 4. 


4 
8 


p R O- 


ALCEBRATC PROBLEMS: 199 
*PR OBLEW XX. 
One being aſteit baw old he was, anfavered thus + - 

If to the Number of my Age you add © 

Tue one Half f three Faur ths, and 14 mare, P 
Vr Number 58 will then be had: 

M bat is my. Age in Teors above 4 Score &.. 

- Nate, As the Queſtion * it ohm add SY 
Aus, it will make 58; ſo. conſequently without 
adding the 14 it will be 44:3 therefore working 
with 44, without adding 14, will be better than to 


work with 58 and wy — as 5 ww nerve 
in Problem 3d. 


Numerical Solution, 


1 For his Age put x, 
e Then by adding 3 of 4, that is, , it 9 41 


[3] This 4 Whence ap = 4 | | 


4 This reduced 8x + 3x = 352. Wy, ; 
5 That is, 11x = 352. 


i E = 32. | 
1 80. chat his Age was ze. 12 abe en 1 


3 


PR O- 
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PROBLEM XX. 


A Citizen riding his Rounds to receive Money due to 
Bim, came to a Place in which he had three Debtors, 
A, B, and C, but when he came to examine, he _ 
he bad loft his Pocket-Book, in which was each 
ſeparate Bill. Then ſending for them all to an =. 
he tells them the Accident ; bit they pretended they did 
not know what was due to him, — loft the Bills 
that came with the Parcels. The Gentleman thinking 


be had got Chapt to deal with, endea- 
sede, he endl ll foe Von the d,; an- 
ether Tourney; and this he did from the fo 
Data: He remembered 'very well that A's and BY 
Debt together made 13 C. 10s. and A's and 
C's Debt together 114 IO 5. and B's and C 


Ze 
each Man's particular Debt was ? 


| For Is Debt put x, 
Then as A and Fs together is 270s. B's is 


270 „ AX, 


Then as Is and C's is oy C's —_ is 630 
| Now (Q) Rr and C's ſhould be 750 5. but is 


3 
4 
900 — 2x. 
5| Whence this Equation 750 = 900 — 2x. 
| 6} By q 2x, — — — — 750 ++ 2x = 900. 
7 And ę 750 — — — 2x 900 — 750, 
8| That is, 2x = 150. | | 
9 


Therefore x = -2- = 75 & As. 


110] And by 24 Step, . — * = 195, wir | 
7 11 


are AI ProOBLEMS. 20 
NR | 
3 


| 
So that A's Debt was 2 15 
n 
C's — —— 27 15 


PROBLEM xXx. 


A Highwayman E a Cation of a certain 85 um of 
Maney, but being ſeen by 3 den, A, B, and C, 
they p fad and 25 him ; 2 he promi fed to make 
them a handſome Preſent if they would let him go 3 to 
which they agreed. Ta A he gave i, and A return d 
Bim back 457. 76 B he gave + of what Was ft, who 
returned kim 4. { Aud 10 C. he gave, F- + of -what be 
bau then left, wi \ returned him lot 2 v2 And aftet 
he had r of, and come to tell his Money, 5 ogra 
he had given 5 of it away: 1 e Age ths 
Sum he taal from the Gentleman? 


Numerical Solution. BREE 


Ft For what he, took in Pounds put 
2 Then by giving ; he had the fame left, 2 - 18 


3 And by A returning him 6, he had + - - 6. 


-4 This he gave B of, wiz. 7- ＋ 2, 


151 
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5] And e e ui. = + 4, 


| | 7 e 
6] And by B's returning 4y had —+8. 
a This he gave C f of, viz. 212 


8 And conſequently had in Hand lar 6, 
8 
9 And by C's returning 2, had 12 * 8, or 2 | 
W 
. s. i 
10 ND of what he fs Whence 
1i-4*: a8 

[17 Tue rauh by the ben 

| lowZ 

$97 . 

12 This 2 the Denominstor 4x = 

13] Then @ gx, it will be e. 
14 That is, x = . 96 Af. 

;] sds that t be ſtole £ 96; of which 4 had 42, 
S B 14, and C. 8, which together make C. 64 
I= of 96. ö 


—̃ En P R O- 
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PROBLEM AMI. 


One being aſked how many Children he had living, an- 


fwered 3 Times as many as he had buried; and being 
aſked * og many that was, ſaid, that 1 1 Number 
he had loft was multiphed by the 3 Part of what 


remained, it would be equal to the Number he, had 


at fifft I demand how Wr and how 
r | Wits 1 


Niu wmerical Suluton 


I For what he had loſt put x, 
Then will he have left 3x, 


And conſequently had at firſt 4x. 
Now z of what was leftis . or =. 


> ww 


| 5| This multiplied by the loſt, viz. x, is = 
| , 
6 This (Q.) equals his Number at firſt, Whence 


| xx _ 

; wat 

71] This reduced, Xx = ax. 

8 Then dividing by x, —— —— = 12, loſt, 
And by 24 Step, 3x 36, left. 

10} Their um by 30 Steps 4x = 48, * 


1 
— 4 


PRO- 


* 


*. 


PROBLE MOXKI. 


One being aff d how many Truth he hau, "to avoid a di- 


- 


12 


N dohar le had t, nd. 


reti Anſiuar ſaid, thut he bad loft the 3. Part of what 
le tlen had, and being ad how many that was, 
fait, that if what he bad loft were miltiplied into the 
Square of what he had 
oft > was added to that 8 7 * to 


8 the Number he bad at Arft. 


he had loſt were multiplied by 4 wo Naber he 2 left, 
it would make juſt 3 of the Number he had fir 775 
demand bow nan bad lf and bow many he had 
left ? 


bot 


e FW 


I For che Number loſt put * 

2] Then as thoſe left are 8 Times as many, 8x, 
3| Theſe two added make the Number at firſt gs, 
4 Nowa of the Number left is 2x, | 

5 
6 


5 This multiplied by thoſe loſt make 2xx, 


To which add the Square of thoſe loſt, it is 


2xx + xx. 


| 7|Theſe (Q.) are equal to the Number at firſt. 
I Whenee 2xx ＋ xx x. 


8 | Then dividing each Side by x, 4-7 
9 That is, 3x-= 9. | 


10 [Therefore x = 3, loſt. 
11 [And by 24 Step, Bx = 24, left. 
12|And by 34 Step, gx = 27, at firſt. 


Which you may prove according to the Tenor 
of the Queſtion, 


R O- 
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PR OB L E M XXIV. 


An Uſurer put aut @ certain Sum of Money at's C. per 


per Annum, which in 15 Years wanted. exact 


Cent. 
11 Guneas , the Princi I itſelf « I demand * 
4 was ? 1 och 


- *Y Our > 


Numerical Solutions 


For the Principal put x, _ 
Then fay, If r00be 5, what will.-be? Auf. . 05 


This being 1 Year's Intereſt, 16 Vears, i sf. 
1-80x' 1 


100˙ . 7. 


This mould 7 be equal to the e Principal lefs 


Err Guineas, or 231 Shillings, 


— 1 =E 
This being esd, gx — 1155 4x. 
Then @ 4x, — — — 54 - 1155, 
That is, Fr 1155, =Lo 15 


So that the Principal was C. 57, 154. which 


in 16 Years, at 5 per Cent. amounts to C. 40, 
45. which v 11 Quineas of the 8 


T PRO. 
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'PROB LE M XXV. 


4. rte out 135 C. in 2 Parcels, one at the Rui 

4 1.9 per Cent. per Annum, and the other at 6 per 

x . which amaunted in 15 Years Time to the Prin- 

cipal itſelf wanting 30 C. I demand the Parcel bu 

1 * at 5, and the Parcel he put out at © per 
c. 


Numurital Solution. 


1 [For the Parcel at 5 per Cent. put æ, 
2. Then will that at 6 per Cent. be 135 — x, 
3 [Then, by the Rule of 3» one Year's Intereſt 


x 
of x. is E of 
00? 


4 ee fone Ride,one Tee 88-4 
| 610—b6x 


100, 

5 The Sum of the Intereſt of both for 1 Re ng 

55 IF 610 —bx 

100 100. | 

6 oo becauſe there is 5x and —6x, it will be 
10 — x | 


1 


200. - | | 
7 | This being 1 Year's Intereſt of both, 15 Years 


Twill be 22359 15* 


| 100. | 
$ [This (Q.) is equal to the Principal except . 30. 


| 155 
| Whenos 105 22 — f 
[9] 


4 «a2 £m = 
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9] This x the Denominator 100, is 
10500 = 12150 — ISæx. 3 
10! Then © — 15x and 10500, 
| 15x = I2150 — 10500, 
11] That is, 15x == 1650. 
12] Therefore, Xx == = £. 13 
* 


13 And by 24d Step, 135 — * . 
So that he put out . 110 at 5, and . 25 
at 6 per Cent. the Intereſt of which in 15 Years | 


| | amounts to . 105 = 135 — 30. 


PROBLEM XXV. 


It is required ” pay 100 L. in 100 Pitces, via. ams te 
be 15 Shillings, and athers 22 Shillings and 6 Ponce 
__ I demand how many there muſt be of cach 
Sort £4 


Numerical Solution. - 


1 | Put for the 15 s. Pieces x, 

2 | Then will thoſe at 22s. 64. be 100 — x, 

3 | Now x Pieces, at 15s. or 180 d. each, is 180x, 

4 | And 100— & Pieces, at 225. 64. or 270d. 
each, is 27000 — 270 “x. 

5 | The Sum of theſe two is 27000 — gox. : 

6 This (Q.) = . 100, or 24000 d. Whence, 
24000 27000 9% . 1 
0 Then g — ox, ox ＋ 24000 == 27000 
| Then @ 24000, 9o x = 27000 — 24000, 
9 | That is, gox = 3000, EF 
O 


| That is, gs = 300. 


T 2 11! 


/ 
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11 Therifore, — = 37's 
120 And by 24 Step, 150 — x = 66 3. 
W 155 ig. 
JPieces, at 225, 64. 8.75 


A Vintner has two Veſſels f 
in Yuantity, but of differ 
Sort ts worth 240 A; a the bet 


PROBLEM XXVII. 


A Cl Wine, * alike 
t Duality ; the worſt 
co: Noto 


he has ancther Caſk or Veſſel of the ſame Size, which 


be intends to fill 


out of theſe two, that when full 


may be worth 260 Crowns : How much of each muf} 
be tate ? | 


| v umerical Shin: 


For what he muſt take of the worſt Sort put x, 


Then as both make but one Veſſel, he beſt 


will be 1 — x. 


Now if k full Veſſel be 240 Crowns; x of 2 
240 
Veſſel is — 


And Foy the lame Rule, 1 — x of a Veſſel =” 


2 4 27 and 
"4th Step is 300 — box, | 
This (Q.) equal to the mean Price, 260 


rovons. 


1 An this Equation, 260 = 300 — or. 


171 


7) Theng 260and——bor, 6ox= 360-260, 


9| Then muſt n = 4- Tam 
2 == And by 24 Step, 


10] x = 


6 


' 1 
111 1 — N = — TOPICS FRY. 9+ 


| | | 3 


PR OO xy. 


So that he muſt take 4 of the worſt, and {of e the 
beſt Sort. 

For if 1 Veſſel be 240 Crowns, 5 will be 160, 

And if 1 Veſſel be 300, then 4 will be 100, 


Sum 60 1 Price; 
PROBLEM XXVII. 


Two Men, A and B, ſet out froma certain Place, the 
one goes 21 Miles in 15 Hours, and 8 Hours after he 
ſet out B begins to travel, and goes at the Rate of 15 


Miles in 9 Hours : I demand how long it will be be- 
fore B overtakes A, and how fur ihe will both have: 


travelled ? 
Numerical Solution. 


For the Hours 4 travelled put x, 
Then will B travel x — 8. 


21x 


* 
T 3 
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That Is, —— — =— * FF 


. 
* 

% 

EE—_— 4 5 


Then, If 15 Hours be 21 15 what will x be! 24 


| 1414 


210 AVversnarc POE. 
4 +| And;If g- Hours be.rg Niles, #— 8 will be 
2 * 


9. * e eee 
5 Now ſeeing that after B overtakes 4, the 

Diſtance they travelled were both alike, 
therefore 2 * = 1445 
This reduced firſt by g, is 1 55 —120 =o 


6 
15. 
FA This X 15, is 225x — 1800 = 189. L 
Then 189, 225 * — 189 x = 1800, 
9| That is, 36x = 1800, 


10 That is, x = __ = 50 Hours, A. 


i1| And by 2d Step, x — 8 = 42 Hours, B. 
12| Now A goes by 32 Step 15, thatis, 


70 Mites = = — 1 5 


PROBLEM RXIX #, 


What Number is that that 23 of it more 12 is equal 
to 3 of it more 145 | 


For the Number ſought put x, 
be 4 + 12, ht + 12, 


see the Note in the Proof of Rss 3. una. * 
Equations, 


131 
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0 % #14. e 


| Theſe (Q.) are equal, 7 
| Wpence l 12874 14. 


5 This ee is 3x + 48 = 2 14 


3 
je, | being again reduced, 


= 8x + 168. 
f Batt @ 8x and + 144, | ge—Be=168—=144, 
[3] That is, x = 168 — 144 = 24 An. 


| [And hills proved ablargein Dial. I: Sef2-4. Bus 
PROBL E M XXX, 


Four Highwaymen, A, B. C, and D, rad a Gen- 
tleman upon the Road 45 and going to an Inn 
3 — _ 2185 th * the Table, 

ords arafe, and — ſratchd up what he 
could ; after which, upon telling each one his Money, 

' it was und, that if to what A ſnatch'd up hos 

added AC. and from B's were taken 4, and Q's 

" multiplied by 4, and D's divided by 4, it would pro- 

duct ons and the ſame — At is de. 
manded what each ſnatched up 


ef Firſt, Suppoſe A ſoatch'd x Pounds, then hav- 
ing 4 added, it would be x + 4. Now ſince by 
obe ing 4 from Bs, his would be equal to 48, 
he muſt then have x ＋ 8; and ſince 0 a 
C's by 4, he would have the ſame; he muſt of | 
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match - I, which x 4, produces x + 43 and 
as D's is to be the ſame N by 4 he muſt 


ſnatch 4 16. 


thought fo at ft Kauf. 


| Numerical Solution. 


For what 4 ſnatch'd 15 x, 
Then will Z's be as above = x + d, 


4* 


s — — — — rene 1, 
| 4 
. — 4 + 16, 
[The Sem is. — 64 4 — = + 25 
This (Q.) is equal e ce Robbery. 
Whence, 6 — 5 = + 25 = 455. 
This reduced, 24 ＋ * Ico +I 3 
Tben ꝙ 100, W 1900 — 100 = 1800. 
Therefore, = 2 = 72, 4, 
And by 24 Step, x ＋ 8 = 80, B, 
And by the 34, = +1= 9, C. 
And by the 4th, 4 + 16 = 304, D 
Wy Sum 475. 


r. This is a hard Queſtion I tink; at leaſt I 


Phi, 
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Phi. It may be ſo; and yet in other Words it 
may be caſy.;. for it is no other than thus: What 4 
Numbers — 475 be divided into, ſo that the 1/7 
having 4 added to it, the 24-4 taken from it, tie 

d. multiplied by &. and the 44h divided by 4, may 
bs all equal? hich Numbers are as before, viz. 
725 905 19. and 304; which you may prove. 


PROBLEM XXX, 


Two Grazters, A and B, coming from a Fair, were 
met by by tws Highwaymen, who: robbed A of 25 
10 5. 1 72 108. — [their —_—_— 
ing — — — be thatrobbed A uw 
him a certain Sum, and ſo did thi then io B. Now 
after A come ta tell B what he had left, and B come 
to tell A, it tas diſcouered thut they robbed A of 

| — much as B, and left B 3 of 
A: I demand-what each was Mt bg ent: 


Numerical: Solution; 


For what they took-from B . 5 | 
Then will-what they took from A be 
Now: B had 4.7, 10 5. or 150 s. at 
But now, —— !!“! 17 50 — x x left; 
Alſo A had . 25, 1002 or 510 f. at 

But now. 510 — zr left. 
This ( ſhould be 5 Times what B had left. 
Whence, 510 — 3x 4 = 75-5 R 
Then @ — 5x, 510 ＋ 5x — 3x = 750s 
Then e 510, 3 — 3x = 750 — 510, 


181 


2 22 PEE: 
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| 8] That is, 
| 9] Therefore, 


— — 2X = 240, 


240 


e B. 


10] And by the 2d Step, 3 = 
1 So that they took I. 18 from 4, nd 6 Rom B. 


260, 4. 


PROBLEM XXXII. 


£ General of an 


which he intended to place in a /q 


e of them in Rank and File, 


had a certain Number of Me, 


e Battalia, but 
Rland be had * 


2 to ſpare; now thinking to get theſe in alſe 
1 rged bis & + to one Man more in Rank and 


File, ＋ then 
the Square : } 


1s 


That is, 
T GE 


— — 2 


Then O _— 89, 


be wanted 39 


Men to complete - 


Nunber of Men had te, and ber 
e ee 


1 
2 
3 
4 
5 The Square of which is 
| 6] From this take xx+90, ters remains 2x—89, 
7 This (Q.) is equal to 39 
8 
9 
Q 


— — 


For the No. tat good! in Rank 12 File put 1. 
Then will the Square of theſe be xx, 


But having go to ſpare, he had xx -}- 90. 
Now encreaſing Rank and File by 1, . Side 


a #F * Iz 
X * + '2X 1. 


"abs oak - 


2x = 39 + 


. ap 121. 


x = 64 a Side. 


PRroOF« 


ALGEBRAIC PROBLEMS. 215 
PROOF, 


There were 64 Men in Rank, and 64 in File, 
and 64 x 64 = 4096, to which add 90, it is 4186, 
But had 65 Men been the Side of the Square, there 


would have been 1 Men, which is 39 more. 


than 4186, Q. E. D. f 


5 PROBLEM XXXIIl. 


There is Hs (parth on empty) in which are 20 Gal. 


tons of Wine, wort per Gallon; now if it be 
filled up with Water, the b7 ine and the Water toge- 
ther will be worth © 8. 4 Gallon, and the Whole worth 
the ſame Money as when it was all Wine: 1 demand 
then what the Veſſel holds when full, or, which is the 
ane, how many 22 of Water will fl it up ? 


1 


Numerical Solution. 


Now 20 Gallons of Wine, at 85. is 1603. 
Now when the Veſſel is filled up, the Whole 
1 will fetch the ſame as the Whole of the Wine 
1 did, via. 1605. 

4 "Then ſay, If 20 + x be 160s. what is x 


1 160 
: Y Gallon ? X — Anſ. . 


1518 (Q)i is equal to 6 5, mum = 5. 


161 


7 [No what the Veſſel wants in Gallons put x. 
3 


| 
| 
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6 That is, Fe | — 120 J bx = 160, 
7| Then @ 120, ' Ox = 160 — 120 = 40. 
gef meets. 61 
Se dat there wanted 64 of Water to fl it : | 
Tt En Eel la 


we PR OOF», 


| 3 1 | „. 
IS 20 Gallons of Wine, at s. = E \ 
And 26 Jef mixt, at 65. =8 © - 


„PROBLEM XXXV. 


Vettruvius; (Lib. ix. Chap. 3.) informs us, that King 
Hiero being obliged by Vow to make à Preſent f a 
Crown of pure Gold, weighing. 100 Ib. gave Orders 
for ſuch an one to be made; but being told that the 
Goldſmith had ſecreted Part f the Gold, and 
Put to the Crown the ſame Weight of Silver, 
1. ſent for the famous Archimides of Syracuſe, 
do whom he recommended the Diſcovery . of "the 
Fraud It is demanded how Archimides 725 
the Cheat, and haw many Pounds F Silver the Gold- 
* "ſmith had pitt into the Crown ? 


- + Since it is proved by Experiment that a Maſs 

of pure Gold will poſſeſs les Weight. than a Quan- 
etitycaf Silver of the ſame Weight, it will be eaſy to 

conceive that a mixt Maſs of Silver will poſſeſs, or 


take up a Space between them; he therefore cauſed 


AGES AA : eren u 
with the 


two Maſſes to be eds Wi ual Weight 
Crown, one all of pure Gold, and on other all 


Silver; then having a Veſſel filled to the, Brim wit 


Water, he cauſed the Crown to be immerged, c | 
_ fally reſerving the Water which: flowed over.” And 


thus he did with the Maſs. of Gold and Silver, re- 


ſerving each Time the Water which flowed over the 
ene 7 1 Means he very exactly told Hero 
Gold was ſecreted. 52080 
2 let us ſuppoſe, chat by Ameging be Mas 
of Gold only; there was emitted 6016 of Water, 
and by the Maſs of * 90 ib, and by Caen 
64 15. Then, 4 de: 


Mauri Solution 


1 Port the 1 oF ive in the Crown put, 
2 Then muſt the Gold == 100 — . 
3 Now if 100 5. of Gold be 60 W. Water; 

6000 — box _ 
n 


8 100 -* if — 


Or 
wn; þ 
100 


5 | The Sum off the two is 6000.4. 3ox 


100. 


of Water emitted by the Crown, viz, Wer; 1 9 
5 [Whenes, Sas I aig: 


| 7 | This reduced, — c ps 264 = be 
8 That i 18, — 3 0 0400 — 0000, 


U, 19] 


4 | Again, If 192 N be cot, Water, 2 


© | This ought then to be equal to the Pounds | 
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-9] That is, — 30% = 400 
10 That is, Den F e. 
| n 

[#2] Therefore, — n 


| 3 
Io chat the Goldſmith. had / mixt 13% tb, of 
Silver in the Crown. . 


N. B. But there may be an infiite-Namber: of 
Anſwers produced, according to the Variation of 
the Queſtion, and the Crown will be more or leſs 
adulterated, according to the Proportion of the Wa- 
ter emitted by the Maſs of Gold and the mixt Maſs; 
for the leſs their Difference, the leſs the Ad ulters- 
tion. , 

Note alſe, That this and ſuch like Queſtions may 
be done by knowing the e Gravity of each 
Body; that is, weighed ſepara ey in Air and Water, 
and their Proportions will hold good in the ſame 
Manner as-above, and is more 8 practiſed. 


aon XXXV. 


What Nuinber is that whoſe 2, 3 and + exceeds the 
Whole by 240 1 f 


N umerical & alution. 


11 For the Number put x, 
«„ „* & 


2 Then will its 2, I 5 gt © 7 7. 


13 Theſe reduced to a C. D. * be oy AY be 


. nt 4% 


242 ' 
or 


'ALozBRrAitC PROBLEMS. 219 
| - 26x 13 | 
tle 7 + 
Whence 00 this Equation, 171 = x + 240. 


4 

5] This reduced, —— 13 12 x'+ 2880. 
6 And ꝙ 12x, — 13 — 12x" 2880, 
7 | That! 18, —— * = 2880, the Numper. 


PROBLEM XXX 


There is a Rod © of Iron a Yard long, at the Ends of 
which hang 2. Miigbts, viz. one of 15, and the other 
of 1 1b. Weight: I demand the Point of the Rod 
tohere theſe ro 1 aachen will hang in Balanccs“ 7 


Numerical Solution, 


7 For the Didance of the leſs Weight to the 
Point put xz * 
2 Then will the Remainder be the Diſtance of the. ; 
' Greater, vix. 30 — x Inches. Nee 
3 Then will the 1 be, ee e | 
As æ: 30 —x :: 15: | 
4 | Multiplying Means 2 Ext. IX = 540 - ISN. 
5 Then $ — 5X, — — 10 = 540. 
6 
7 


= 
2 — 


c Therefore, — „1 = = 334 Lek. 
And by 24 Step, 38 — 1 25 Greater. 
So that the Point from the ſmall We ight muſt be 
We 3 Inches, and the Diſtance of the 15 Ib. 
4 . I 5 Times leſs, VIZ. 2 F from the End. 


n PR O. 


the Point given in the Rod, the other 


| rer and the Diviſian 144 on which it is placed, 
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PROBLEM XXXVII. 


Suppoſe a Red of Iron to. be equally divided into 1 50 

"equal Parts, and at the firft Part or Diviſion bangs 
4 4 ib. eight, and on the laft Diviſion, or aber 
nud, a Weight” 4 Score and 16 Pounds : I de- 
mand the Lent | of. the Red where theſe two Weight: 
= will be in Equilibrio or, which is the e ſame, what | 

_ Diviſion of the Red rule be 4 Balance to both the 
| ee 


Nuri Solution. 


| y | 1 For Ke IO of the Greater Weight St x, 


20 Then will the Leſs be 150 — x. 

3 Then, — As K: 150 — * ::.4 : 96. 
14|By multiplying Means and Ex. 96x—600—4x. 
An 45 OT 85 dor S bee. 
6 Therefore, ET 6, Greater Weight. 
7 And by 24 Step, 150 - * 144 Leſs Weight. 
So that the Point of Balance is b Parts from the 
greater Weight, and 144 from the Lek: F or 
. 1 


=, From hence alſo, if a Rod be divided into any 
Number of Parts, and one Weight be N. and 
1 


* 


£3 


eaſily found by Proportion, thus: As the Di 
of one End is to the en Weight, ſo is the Jo | 
Diſtance from the to the required Weight. 
Thus, 'in the Problem — us, let the Weight 6 be 


* 
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and the whole Rod 150, as —_ to * what 
Weight will balance it. | | 


PROBLEM XXXVIIL 


There is @ Rod divided inte 1 go ens! Parts, en which 
hangs at one End a 4 1b. Weight, and the Rod being 
. Miva or laid acroſs any Thing at the 144th Diviſion, 
IJ demand what Wright at the other End will be able 


to balance the 4 15. nn to * the Rod in 
Equilibrio ? | 


This is done by the Help of the Rule of ber 
tion, either direct or inverſe. For only obſerving 
the Diſtance the Point of Balance is from the given 
Weight, (which here is 144, and the Remainder 6) | 
the Proportion is, As 6, the Remainder of Divi- i 
fions from the leſs Weight, is to the Weight itſelf, A 
ſo is the Diſtance of the leſs Weight from the Point | 
of Balance to the greater Weight, &c. Thus, | 


As 621425 144: 96. Or, 
ent oh 96, Oc. 


r By this Method may be proved, whether the 
Steel. yard, or any Beam or Pair of Scales belonging 
be good: For notwithſtanding the vulgar Notion of 
Beams and Scales being true, cen the Brachium 
hangs in Balance, it is evident, 1 in weighing 
large Quantities the Buyer may be ſuc 
cheated, or the Seller * / cheat himſel 


and this more or leſs, in Proportion to the Make of 
the Beam, 


U 3 | Dr. 


- » Fontrary 
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2: Vr. This is a Sortiof a Paridox'to me at preſeht? 
Nov. And to me likewiſe; I wiſh, therefore, 

Philemathes, you would explain it a little to me: For 


if it be ſoz. how am I to chooſe a good Beam, or 
depend upon others to know whether they be true or 


2755 for n ce Y one can prove 
x Fx. E ona de 
1 N 4 — Was en le the Wh 

2 ſevetal Experiments d. | However, I will 
21 you much, that in chooſing your Beam, mind 
not altogether its hanging in Balance; but more par- 
ticularly examine whether the Arms whereon the 


Scales hang be equi-diftarit from the Center; for 
2 they) not, you may depend it is not an honeſt 
ce: And whenever you ſuſpect any Pair of Seales, 
vou may ſatisfy youre by this ule 'Experiment 
_ only; the Weights and — to the 
and if Weight be n ben 
right, otherwiſe falſe. 
Nov. We.are obliged to yon lor this eaſy Bp 
nation. 
Phi: I am not treating of Mechanics it. js true; but 
I have faid ſomething: the more upon it, becauſe it 
is more uſeful and neceſſary in Buſineſs than every 
common Queſtion ; and indeed, ſuch Perfons as deal 
in valuable Commodities in large Quaneities, ' ſhould 
be careful to examine Things of this Nature, But 
ern r ee Aue 2818 Wr 


ny * See Dr. ue. Point vol. i. Pix 7 
35 9 and 10. 


P > R O- 


Arens EAG PSS Du. wht 
. * "ROB LEM NAK. 9 | 


4 Tradeſman begun the IWerld 1 with a certain * 
© . with whith he bought a. Stock of Goodi, but 


99 — in Trade, he loft the 25 Year one 
3 r; 


the Values f bin Stock; d 10 
— Year he loft Half his Stock, as 
2 170 er. 5 Fr over ; and thus he went on for 5 ears, 
2 22 Value of the preceding Year's Stock 
Nyto at ih End of 'the 

es 7 left o F Halb and his Stock was 10 
50 & 1 105. demand the Value 2 Stock 75 


4: : 8 
„ & 7 — - 


& cn r 
i'r {For the value of his Stock at firſt in Pounds put aß 
Then he lot the firſt Year — +48 "2 


And had left — hv * 
2. 


Then kad he. let Jag 2 this the 24 Year it 


would be «| — — Y REN 
t 5 But he Jolt 10 * 5 therefore he had 
T is ” ©: Ont 
| ft „ 77 He 


Note, A 10 Shilh: ; is Hat of @ the 370 
the 2d S — 10 oulngs, and 26; a great 


Lo 


| 
1 


1 
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| ee firſt x the r 4, then 


; T. This «abbreviated isthe24Year'sStock] — 


21 = —4 2x — 6 
I, Fi Para, N 


8. 


— — 


= 4. 
| Then by loſing * . ros. bad left che 34 


* 
 2x—6—8 2x — 14 


The Half of this leſs 10 Shillings is left the 45 


This reduced, is 
„* > 15 


4 — 
r ? — —4 . Or, 


ebener 24 — — 


* „ 


= id tetris 10 Bling 


| | 5th Year, Vine = 
This reduc'd, 3 is 


— AY 


— 7. 


. 2x — 62 


6?ü0 2 = «+. 0 43 


N 32. 
pins this (Q)i is equal C. 50, 105: or, 50 2 x 


| Whence, 


— 


32 


— 


= 50 4. | 


| x5 | 


3 


if For the Number put x, 
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1 5 | This reduced, firſt x Denominator 325 


X — 31 = 1600 12, A2 


16 This x the e is 


2 — 62 = 3200 | 32. 


17 A 6 .. A . 3200 + 32 + 62. 
18 Therefore, * = 2 2. 1047, N 


Stock, which you. — Ro at Leiſure, 
PROBL E-M XL. 


, What Number is that which if added 2 7 3, 194 


and 51, will make them ee 
Numerical Kain 45 


f \ 


Then by PS this to oh Number, they we 


A2 K 
1; — by the Rule of 8 gi 


As x + x + 19: 7. eode IM 
But makifiving Means and Extremes, you have 


AX 54 K* + 153 r * 


Then by cancelling-xx on both Si 


J 153 = 38x -|- 361. 
Then @ 38x and 153, it is | EN 


[54 - = 38+ = 361 — 16 


That is, — | 10 — = 208, 


Thereſore, W * 02h ow — 134. 


N PROor. 
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Pur. 
Numbers 3 19 and 51 
Ad 13 * =: 13 
N 4 16 | 32 64 


For 16 K 6. — 33 N 35. 


Do theſe Operations appear plain to you Novitius ? 

Nov. Very plain, Sir; I think I underſtand them 
all very well. 

HBr. I wiſh I could ſay ſo for my Party for I muſt 


own 75 preſent I do not. 
Phi. It is not to be expected ſo young a Learner 


as you, Tyrunculus, ſhould be Maſter of theſe Things 
at once: If you underſtand the Work by reading it, 
that is ſufficient at preſent, and in going through the 
Problems once more, you will, no Doubt, under- 
ſtand them; and I think 1 have given you a Variety 
of 2 enough. 

Nou. I beg you would work a Queſtion or two in 
plain Trigonometry before you conclude, if /imple 
Equations will perform them. 

Phi. .Yes, there are many- to be nerformed by 
ſimple Equations only: But really I have ſcarce Room 
to grant your Deſire, having yt added ten Pro- 
Mlems more than I intended. 1 to oblige you 
I will; but then I ſhall work them #terally, for it 
will be too tedious to do them numerically. 


'PRO- 


ALGEBRAIC PROBLEMS. 227; 


PR 0 B L E M XII. 


Suppoſe a Pole to fland upon an Horizontal Plane, 75 

Feet clear from the Ground (or x. + Cc); what 

| Height from the Ground muſt it be cut vr ſawn off 

at, % it the Top of it may fall upon a Point 55 

Feet from the Bottom of the Pole to the ſaid f 
en the Ground? 


Literal Solution... LEG bz 
x | For the Height ſought A Bib 
put * 1 n þ 
2| The Square of which 
| | is Xx, 
3 Then is the Square of 8 | 
wht © 0 bb, Th 
| 4| The Sum of their : —_ '- 
I Squares wx + 6b, ky 
8 N to 75 
| * K Ni 3 . S.. | 
6 The Square of this is z wh 


£4, cc — 2xc xx. 8 
7 Whence this — WW 


tion, R 
8 Cancel xx on both Sides, bb cc — 2xc, 
. 9] Then. p— 2x5, it is 2xc | cc. 
10 Then ꝙ b, — x, 


cc —3 


of OP x 2 75 * 75 


how Then muſt x = 


C& 
— $55 X 55, divide by 75 x 2, which is = 
ws 473 eet An. 


P R O- 


eB ee Pee 
©: PROBLEM . 
e Tit ABC 5. i he Fu A5 565 _ 


"BD = * e $: 4 AC N 3 


n 
4; =BD; and err ee * 
Now as AC and CD are equal, ” 6. op A 
BC muſt be = b + x. Then py * 


by the 47th of Euchd, BC. — 2.5 

AC* + AB* but Bes che 4 SH 
Square of b. x, viz. bb . b 2 

8 Tr, and aa = AB? 5 


„* —— 
* 


7 n + | J 

1 

1 Reeg ee : | 
. This (Q:) 1s = Square of x and a. 1 

hence, —— Gb + 2bx þ xx A aa. 


cancelling xx on both Sid bb-4-2bx==aa 
1 Then f, ar will de . 


4 i 8 
5 | Therefore, == — e "INE" =16 
'So 1 that the Site Cor 13 16. And | 


; JED i BD = . 


— . 
N _— * 
" . 
* „ £ - q : 4 ” 
j l 6 
- 1 

hs KL 4 GY a * 

7 * ” a 0 

4 » * \ * 4 

* 
8 - 
N * 
180 
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PROBLEM XI. 
There is 4 reftangled Triangle | ABC, whoſe Baſe AB 
="45, and the Sum of the Hypothenuſe and Cathetus 


AC + BC = 135: Ut is regnired to find the Sides 
AC and BC ſeparately? E 4. 


Literal Solution. 


Let d = 135 = AC-|- BC, and 
let 5 = 45, or BA, and put x for 
CA; then CB = 4 — x. And ſee- 
ing the Angle CAB is a right one, 
we have (by the 47th of 1 Exc.) _ 
BC = CA* + BA* ; but BE® NA 
= the Square of 4 — x, viz. dl — 45 
24x ＋ xx And CA= xx; and 
BA bb, Therefore, | 


1 | The Square d-— * is dd — ade TL ur. 
2] This (Q.) Sto the Square of x and b, & © 


| | Whence, dd — 2dx + xx = xx + bb, 
[3] Then cancelling xx, ad — 2dx — bb, 
4 Then op bb, — dd — bb = 2dx, 


dd —bþ d #b 


or, — — — = 68 


3 Therefore, NN 2d, © 2 24 
| I=C4. And 135 —60 = 75 = BC. 
20 0 R, 


Let x = BC, and then will AC dx; and 
therefore (by the 47th of 1 Euc.) BC? = AC? 4+ 
AB*, Therefore, as b= BA, as above, it will be 


X juÞ -7 
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I|xx = dd— 24x - xx -|- bb, 
210 = dd - 2 + bb, _ © 
W 2dx == dad + bb, 


ole vo et Ta Eise 


i pothenuſe BC. — 5 = e 
before. 


Note, By the 6 of Ax ou may find the 
Sides BC and A ſcribe a Circle, makin 
the Perpendicular he] Radius. ; then is the Redange 
„Be into the Segment BD the 


NY Square of AB; theneforn BD R 
= the Square of AB: divided oy 

. Be = BC + AC = vIF 5, "ul that; 
i BD = BB; * 
therefore (by the Figure and che B . 
preceding Work) BC + AC; that * 7 


b. 25 — = bo AC, and bo ＋ 15 5 BC. 


- * * * 
«Ss . 7 9 f* 
4 8. 9 - * 4 _- = 
. . . 
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j * call. 


.. Firſt, From Scale of equal  {e- 
Parts make the Line AB = 45, and at * 
right Angles to it draw Ae = 135, 
the Sum of the Sides AC and BY 
Then join Be with a right Line from * IQ 
eto B, and divide this in the Middle 5 | 
at i; then let fall a Perpendicular from "AC 
b upon the Line Ae, which will fall 
upon the Point C; then having drawn 
the Line BC, the Triangle is com- 
8 And if you meaſure the 7 
ides upon the ſame Scale, you will £- 
find BC = 75, and AC = 60, as B 45 A 
above: For the Line bc being perpen- 
dicular to Be, and cutting it into two equal Parts; 
the Triangle BC? is Jlaſceles, by the 5th of 1 Eur. 
Therefore conſequently AC + BC = AC + Ce. 


And thus, Novitius, J have done all that lay in my 
Power to ſerve you and Tyrwancedus ; and I ſhall leave 
7 Problems more, without their Operation, (to make 
up the Number 50) for your Practice; and I dehre 
you would aſſiſt ea in them, as I have aſſiſted. 
you in the others, 


X 2 - SECT. 
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Here follows forme more PROBLE Ms, to cnn #he 
£ young ALGEBRAIST:. | 


— r 1 — 


n Mt 


— 


PROBLEM XIV. 


One hires a Farm, containing 125 Acres of Gree, 
or which he gives 38 C. 5 8. the Land conſiſts 
Sorts ; for the — Sort he gave 7s. 6 d. per *y 
and for the worſt 3s. ꝙ d. per Acre: I demand how 
many Acres thers were of each Sort a "FED 


PROBLEM XLV.. 


eto £. in 2 Parcel one at 5, and the other 
at 6 per Cent. which in 13 Years ſimple Inter/t 
wanted but 19 * 6d. f the Principal : I de- 
mand the Par 


PROBLE M XLVI 


Three Drunkards, A, B, md C, having each of them 
run up a ſeparate Score at an "Althouſe, agreed to go 
(under Pretence 19 drink) and rub all out; which 
was done accordingly : But the Landlord remembered 
very well, that x and B's Reckoning added toge- 
24 mad: I6s. 10 d. 25 and B's and C's 138. 3d. 3 25 
and A's and C's 11's. 5d. 2: He therefore craves 
., your Afiſtance from hence, to tell him each Man's 4- 

3 Store? 
Pp R O- 
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PROBLEM XLVIL 
There are two Numbers whoſe Sum is 517, and the 


uotient of the Greater by the Leſs is juſt 1000: 1 
puta gt mira hy 4 Jef 


PROBLEM XLVIIL 


What Number is that, which, if added to 33, 209, 
and 561, will make them 3 Proportionals? 


PROBLEM XLIX. 
zus Number is that whoſe 3, J, 2 is and th ex 
ceeds itſelf by 1 ? tum iy. Ed: 
PROBLEM L. 


4 Perſon ding, lift in Caſb 410 C. 108. 1 bit. 4 
Sons, A, B, C, and D, in 2 a Manner, that 


if A had had 4 {. 108. more, and B 4 {,. 10s. leſs, 


and C's were multiplied by 4 C. 10s. and D's di- 
vided by 5 IO s. it would produce one and the ſame 
Sum of Money: What was the Portion of each? 


Nev. But pray why do you not inſert their An- 
ſwers ? | 

Tyr. It would be ſome Help I think to the young 
Practitioner. | 
-- Phi, It would be indulging him you might ſay 
indeed,' but I cannot ſee why the Queſtions are at 
all the harder to be done, without it be by ſuch who 


there» 


from the Anſwers often gueſs out the Numbers; 


—— ?:' — —— — . T — 2x 


— —˙ _— 2 
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therefore I chooſe rather to omit the Anſwers : For 

if you do the Work right, it wilt prove itſelf ; and to 

2 diligent Learner is all the ſame as if the Anſwers 

were before him; and I am ſure it is a properer Ex- 

| coo to qualify you for more difficult Things of this 
: rt . . 


Mod. You may depend upon it, Sir, I will do my 
Endeavour to find their Anſwers in a ſhort Time. 
Dr. So will I, as ſoon as I am a little more per- 
let in the foregoing Problems. ae 

Phi. You are right, 5 lus, for from a true 
—_— of them you will ſoon diſcover theſe 

A > KT 4 
Moe. We are highly obliged to you, Philomathes, 
for cheſe Favours. Come, Tyrunculus, do you 
think of going? re 

Tyr. When you pleaſe, Sir. 
_ Nov. Dear Philomathes, in accepting my hearty 
Thanks you will yet more oblige your humble 
Tyr. Pray receive mine alſo. | 
Pz. I do; and you are not only welcome to theſe 
ſmall Inſtructions, but I ſhall: always be ready to 
ſerve you: Only let me perſuade you (as far as 
Things of more Moment will allow to aſſiſt 
one another; for it is poſſible I may (by and by) in- 
ſtruct you in ſomething of Quadratic Equations, be- 
cauſe it is a Pleaſure to me to ſee you delight thus in 
Figures. | Thoſe that have no Taſte for this Sort of 
Learning indeed, are ignorant of the Satisfaction 
that'it leaves; for what can be a greater Satisfaction 
to the Mind than Certainty itſelf, built upon the 
Foundation of unerring Principles? This made a 
noted Author ſay, that Algebra, like Logic, gives 
9. e «K us 
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us a juſt Idea of the Nature of Things, ſhews us 
«© the true Way of reaſoning, elevates the Mind to 
& proper Degree, and will not ſuffer it to dwell” 
* upon mean and baſe Trifles.” | 

And I could heartily wiſh that more of the grow- 
ing Youth of this Age (eſpecially ſuch as can afford 
it) would, with you, give their Minds to the Study 
of ſome of the Mathematical Sciences, they being not 
only uſeful, but very diverting, and would certainly 
tend much more to their own private Good, and that 
of others, rather than the conſtant Peruſal of ſuch 
Books which daily vitiate the Mind, and corrupt the 
Morals. Thus we read, . Kenophen commended 
the Perſians for their careful and prudent Educa- 
<« tion of their Children, who made them ſtudy only 
& ſuch Authors as treated of Learning and Mora- 
& lity ; but would not ſuffer them to effeminate 
6 themſelves with idle and amorous Tales, knowing 
well, and wiſely diſcerning, that there needed no 
« Weight to be added to the Bias of corrupt Nature.” 


# #*»N #-% 


. 


All the Denominators in Page 41, Ex. 1, ſhould 
be 64. Page the 48), Line 6, for 10649, read 


— read Bax And in 


10659. Page 157, for 


I 6, XK 4. | 
the ſame Pages Ex.6, Line 2, read xd—= xb =c+g. 
Page 216, 


SPACE, 


ine 23, inſtead of les Werght, read leſs 


